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APPENDIX A 
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DESIGN OF AN ENGINEERED COVER FOR THE 
O R I G I N A L  L A N D F I L L  

SHEET INDEX 

I 
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Rocky flats Site 
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COLORADO 
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0 5 10 Miles 
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SHEET NO. 
51 788-XOOI 

51 788-001 

51 788-002 

51 788-003 

51 788-004 

51  788-005 

51 788-006 

51  788-007 
51 788-008 
51 788-009 
51  788-01 0 

51 788-01 1 
51788-012 . 

51  788-01 3 
51  788-01 4 
51  788-01 5A 
51 788-01 5 6  

.AB 

DESCR I P T  I ON 
RFETS OLF COVER SHEET 
V I C I N I T Y  MAP AND DRAWING INDEX 

E X I S T I N G  CONDIT IONS 

BUTTRESS FOOTING EXCAVATION 

BUTTRESS CONSTRUCTION GRADES 

C U T / F I L L  ISOPACH OF 

DESIGN TOP OF REGRADE SURFACE F I N A L  

DESIGN TOP OF F I N A L  COVER CONTOURS 

DESIGN CHANNELS 
SURFACE WATER MANAGEMENT PLAN 
L A N D F I L L  WIDE CROSS SECTIONS 
L A N D F I L L  COVER D E T A I L S  BUTTRESS CONSTRUCTION 
L A N D F I L L  COVER D E T A I L S  SURFACE WATER CONTROLS 
BUTTRESS CROSS SECTIONS 
F I N A L  COVER PERIMETER T I E  I N  D E T A I L S  
T Y P I C A L  WEST CHANNEL CROSS SECTIONS FOR CONSTRUCTION 
T Y P I C A L  EAST CHANNEL CROSS SECTIONS FOR CONSTRUCTION 

1-FOOT LOWERED REGRADE SURFACE 

CONTOURS 

D E T A I L  DESIGNATION 
D E T A I L  NUMBER p PAGE DETAIL IS ON 

PAGE CALLED OUT 

FINAL COPY 
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DIRECTION I 
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BUILDING 444 
(DEMOLISHED) - BUILDING 460 - 

APPROXIMATE LOCATION OF 
DRAN PIPES TO BE 

ABANDONED BY OTHERS 
AS PER RFETS SOP 

DRAN PIPE. 
TO BE ABANDONED BY 
OTHERS AS PER RFETS SOP 

/ I 
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747566.3 
747560.2 
747554 
747548 
747541.8 
747535.7 
747529.5 
747525.3 
74751 6.9 
74751 0.5 
747504.2 
747497.5 
747491.3 
747486 
747485 
747478.6 
747474 
747471.2 
747472.2 
747474.5 
747475.5 
747480.5 
74751 7.2 
747531.5 
747540.5 
747549 
747566.3 
747571 
747578.3 
747581. 5 
747581. 5 
747581.3 
747581.3 
747581.3 
747581.3 
747581.2 
747581.3 
747581.3 
747581. 5 
747581. 5 
747581.3 
747581. 5 
747581.3 
747574.9 
747567.7 
747560.5 
747587.6 

747630.9 
747650 
747654.8 
747668.9 
747658.8 
747665.2 
747675.5 
747671.9 
747666.9 
747660.5 
747650 
747657. 5 
747628.2 
747648.5 
747654.5 
747645.1 
747636.1 
747635.1 
747601.1 
747575.8 

747608. s 

2081 298.6 

2081 J16 
2081 320. 7 
2081 327 
2081 335.2 
2081 345.5 

2081 381. 7 
2081 400.9 
2081 425.2 

2081 474.4 
2081 61 2. 8 
2081 71 6.8 
2081 775.4 
2081 828.2 
2081 882.4 
2081 980.8 
2082056.3 
20821 20 
20821 64.8 
2082293.5 
2082521. 8 
2082531.6 
2082539.7 
2081 350 
2081 400 
2081 450 
2081 500 
2081 550 
2081 600 
2081 650 
2081 700 
2081 750 
2081 800 
2081 850 
2081 900 
2081 950 
2082000 
2082050 
20821 00 
20821 50 
2082200 
2082250 
2082300 
2081 550 
2081 400 
2081 450 
2081 489. 7 
2081 500 
2081 550 
2081 600 
2081 650 
2081 700 
2081 750 
2081 800 
2081 850 
2081 900 
2081 950 
2082000 
2082050 

2081 soa 2 

2081 35a 8 

2081 4558 6 

5974 
5972 
5970 
5968 
5966 
5964 
5962 
5960 
5958 
5956 
5954 
5952 
5950 
5958 
5946 
5944 
5942 
5940 
5938 
5936 
5934 
5934 
5954 
5936 
5958 
5940 

2082063 Gr ode& eok 
20821 00 
20821 50 
2082200 
2082250 
2082300 

, .  . 
. . . . . .  ,-- . .  
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VOLUME OF ADD I T IONAL 1 -FOOT 
GRADE F I L L  W I T H I N  L I M I T  OF WASTE 

1102.147900.2082100.6002.2 1127~741850~2081600~6003 1152.747800.2081050.6028.7 1177~747800.2082xw).5978.9 1227.741700.2061950.5974.1 1252~747600~2081100.5995.7 1280.747550.2081650.5967.6 
1228.747700.2082W0.5971.5 1253.741600~2081150.5992.7 1281.747550.2081700.5966.4 

1104.7419w~2082200~599999.5 
1 105 - 747900.2082250.5998.1 
1 106.7419Oo. 2082300. 5996.8 

1108.147900.2082400.5994 
1109.741900.2082450.5992~ 7 
11 10~747900~2082HW)~5991 .3 
1111 .1473W.2082550.5969.9 
11 12 ~147900~20826W ,5986.6 
1113.l47B50.208WW.6W6.4 
1 1 14 s 747850.2080950.6043.3 
1115.747850.2081W0.6MO.2 
1116~747650~2081050~6037.2 
1117.741650.2061100~6ou.( 
11 18.747850.2081 150.6031 
11 19.747850~2081200~6027.9 
1120~747850~Z081250~6024.8 
1121 .747850.20813W.602l.B 
1122~7478~~Z081350~M18~1  
1123~747650~2081400~6015~6 
1124.7478~~2081430.6012.4 
1125.741850.2081500~6003.3 

i i 0 7 . 7 4 7 9 m . z ~ ~ . 0 . ~ 9 ~ . 4  

1 178.1478W. 2062350.5917.6 
11 79.747800*2082400.5916.2 
1 180,1478W.2082450.5974.9 
1181 .747750.2080950.6026-4 
11 82~747T50.2081Om.6023-3 
1 183,747750.2081 OM. 6020.2 
1 184.747750J081 100.6011.1 
11 85.747750.2081 150.6014.1 
1186~747130~2081200~6011 
1167~147730~2081250~6W7.9 
1166~747730*2081N#)~6MH.B 
1189~747750~M8135O~WOl 
1190~747150~2081400~599~~7 
1191 .741750.2081450.599S.6 
1192~147750~2081500~5~2~4 
1193.747750.2081550.5969.1 
11 94.74775O. 20816OOS966. 1 
1195.747750.2081650~5993.6 
1 ! 96~147750~2081100~3995~4 
1197~74T150~M81150~5992.8 
1198~747750~2061800~5990.3 
11 99.74775O.2081850.5967.8 
1200~747750~2081900~5985.2 

.. . 
1238.747650~2081400~5981.8 
1239.741650.2081450.5978.7 
1240.747650~2081500~5975.3 
1241.747650.2081550.5972.4 
1242.747650.2081600~5973.9 
1243~747650.2081650.5979.5 
1244.741650. 2081 700.5978.1 
1245~741650.2081750.5975.6 
1246.747650.2081800.5973 
1241 a 1  4165O.MglBM. 5970.5 
1248.7476M~20819W~5967~9 
1249.747650~2081950.5965.4 
1250~741650.208KH)o.5962.9 

1263.747500.2081~0.5966.9 
1264~747600. 2081 8W ,9964.6 
1265.747600~2081650~5963.4 
1266.747MM.2081900~5962~2 
1261~747Mx).2081950~5961 
1268.7476W.2082000~5959.5 
1269~747600.2082M0~5957.1 
1210.747M10.208ZlW.5954.7 
1271.147WO.2W2150~5952.3 
1272.747600.2082200.9949.9 
1273.747600.2082250.5947.~ 
1214.747550.2081350.5966. 8 
1275.747550.2081400.5969. 1 
1276.747550.2081450.5969.4 
1277.747550.2081500~5969.7 
1276.1475M.2081550.5969.6 

UZOEPAWMENT OF E M R G Y  

050.741950.2081150.6(H1.9 _ _  . 1 1 I I  

?OUP\CAD\ROCKY-FLATS\olf-2005\Regrades\RgPts.dgn Dote: 3-2005 



VOLUME OF 2-FOOT COVER 

F I L L  = 3 8 . 3 9 7 ~ ~ .  yd. 
---------------. L I M I T  OF F INAL COVER CUT = 0 cu.yd. 

APPROXIMATE LIMIT OF WASTE NET = - 3 8 . 3 9 7 ~ ~ .  yd. 
-.-.-.-.-.-.-._. 

10 FOOT CONTWR 

I 2 FOOT CONTOUR 
-4- 

I N  40000 GRID COORDINATE SYSTEM 
E 20000 

GRAVEL ROAD 
- -- -- - - - - - - - - - - - - 

I 

! 
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16.3 2080845.4 6040.0 w22 74' 
W2 747800.9 2080868.5 6040.0 W23 747638.5 2081083.4 5992.0 
W3 747774.9 2080854.6 6026.0 W24 747647.1 2081088.4 5992.0 
W4 747773.0 2080864.4 6026.0 W25 747555.6 2081141.0 5990.0 

W6 747763.8 2080876.3 6030.0 W27 747580.2 2081161.9 5980.0 
w7 747746.8 2080849.2 6024.0 W28 747586.7 2081169.5 5980.0 
WE 7 4 m s . o  2080859.0 6024.0 W29 747529.6 2081205.5 5912.0 
W9 747716.2 2080850.2 6022.0 WSO 747536.5 2081212.8 5972.0 

W5 747763.4 2080837.0 6030.0 w26 747592.2 2081215.8 5990.0 

wio 747719.2 2080859.r 6022.0 wsi 747509.6 2081189.7 5980.0 
wn 747699.8 20808~5.7 6028.0 WJZ 747549.7 2 0 8 i m . o  5980.0 
W12 747709.0 2080883.0 6024.0 W33 747506.4 2081230.7 5968.0 
W13 747694.6 2080863.1 6020.0 W34 747514.6 2081236.4 5968.0 
wi4 747701.5 2080870.4 6020.0 W35 747463.4 2081326.9 5956.0 
W15 147660.2 2080889.2 6020.0 W36 747473.1 , 2081329.4 5956.0 

wi7 747652.7 20809~r.r  6010.0 W38 747469.8 2081368.0 5954.0 

WUI 747690.0 2080939.9 6020.0 w37 741459.8 208136r.8 5954.0 

Wl8 747662.4 2080940.0 6010.0 WSQ 747452.3 2081410.3 5954.0 

W20 747700.6 2081080.3 6010.0 w4i 747454.8 2081431.8 5952.0 

W19 747634.7 2080982.9 6010.0 W40 747475.7 2081415.9 5954.0 

W21 747652.2 2081038.4 5998.0 W42 747472.9 2081446.2 5952.0 

CROUP\CAD\ROCKY~FLATS\OIf~2005\SurfWater\Surf010.dgn Date: 3-2005 
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CONSTRUCTION CONTROL POINTS EAST CHANNEL 

E2 747998.9 2082578.1 6006.8 
€3 747983.6 2082521.7 6005. 6 
E4 747977.2 2082555. 7 5994.1 
E5 747973.9 2082573.4 5994.1 

2082594.4 6001.2 E6 747970 
E16 747947.7 
E17 747943.9 
E24 747929.8 
E27 747923.2 
E31 747915.9 
E35 747907 
E38 747900.2 
E44 747888.1 
E55 747864.6 
E58 747856.3 
E61 747853.2 
E65 747840.9 
E71 747826.4 
E73 747821 
E92 747775.2 
E93 747774.2 
El 03 747747.2 
El 06 747742.8 
El 16 74771 7 .4  

2082574 5990.5 
2082556.4 5990.5 
2082578.9 5988.1 
2082562.2 5988.1 
208261 7.8 5991.1 
2082558.2 5991 
2082600.3 5983.3 
2082586.9 5983.3 
2082622.7 5978.5 

2082648.5 5982.1 
2082597.8 5982.3 
2082639.1 5973.7 
2082622 5973.7 

2082630.6 5967.7 
208261 3 5969. 8 
2082659.9 5988 
2082629.4 5960.5 

2082606.8 5978.5 

208264a 6 5967.7 

... 
El  34 747680.2 2082640.6 595! 
E l  36 747675.4 2082557.4 5961 
El 38 747672.9 2082608.3 595, 
€1 41 747664.4 2082624.2 595d.. 
€1 52 747642.3 208261 9.6 5954. 
€1 54 747641.3 2082587 5QAQ. i 
El 57 
El 59 
E l  72 

747634.1 
747629.8 
747608.4 

2082531.9 
2082600.9 
2082552 

CHANML ALIGNMENT IT0  BE DETERMIMD) 
CHANNEL *1 

LEGEND 
DIVERSION BERM 

LIMIT OF WASTE 

6.00 STATION NUMBER 

- - - - - - - CONSTRUCTION CONTROL POINTS EPST CH 

Q CONTROL POINT -.-.-.- 

5930 
5931.8 

E221 
E228 

747537.5 
747525.3 

2082456.1 
2082477 

5. 

- 
120' 

€230 747522.5 2082466.2 5950 
E234 747505.2 2082387.9 
€255 747506. 7 2082441.7 
E256 747495.4 2082380.1 
€257 747491.4 208241 0.1 0' 60 



EAST CWNWEL 
SLOPE: 12% 

. .  . .  . .  

D l ~ ~ ~ ~ ~ ~ M  B e w s  1#2#3#4#3,4#7 SHAPE: TRAPEZODIAL- 18 FOOT BOTTOM 
SIDESLOPES: 3:1 
MINIMUM DEPTH: 2 FEET 
PERMANENT LINING: NAG P550 

SLOPE:% 

@ BEGUN 

SHAPE: TRIANGULAR 
HEIGHT: 3 FEET 
PERMANENT LINING: GRASS 
T E M P O R ~ Y  LiNING: ci25 EROSION MAT _, - . - . - . -2 - .*i CHANNEL -.-. -- . - . -e - .  ............................................. _.-.-.- 

W 
BB8wIEs$ DmmlQW 8#9#00 
SLOPE: 4% 
SHAPE: TRIANGULAR 
HEIGHT: 3 FEET 
PERMANENT LINING: GRASS 
TEMPORARY LINING: C125 EROSION MAT 

-- ---- -. DIVERSION BERM 

-------. L I M I T  OF WASTE 
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> 

W 
- 

6040 
6030 
6020 
6010 
6000 
5990 
5980 
5970 
5960 
5950 
5940 
5930 

8 

8 
N 8 * 8 

0 
Sta t ion  

0 : 
1 
cn z 

C' G 

B 
6040 - B" 
6030 
6020 
601 0 
6000 
5990 
5980 
5970 
5960 
5950 
5940 
5930 

r - D  
8 

r - D  

0 R 

Scaled 1.00 Times Hor. 

FINAL COPY 
I 



THICKNESS VARIES BUTTRESS FILL 
802 NONWOVEN GEOTEXTILE NILEX NW80 OR EQUlVlWT MINIMUM 2 FOOT 

314" TO 1 ID" CRUSHED DRAIN ROCK 

STRUCTURAL GEO GRID 

STREAM ALLUVIUM 
ANCHOR AND EMBED 

ACCORDING TO MANUFACTURES SPECS 
EATHERED CLAYSTONE 

REVEGETATION 
C125lC350 EROSION MAT 
OR EQUIVALENT. INSTALL 
AND EMBED ACCORDING TO 
MANUFACTURES SPECS 
AS DISCUSSED IN APPENDIX C 

802 NON WOVEN GEOrrXTlLE 
NILEX NW80 OR EQUlVlIANT 
INSTALLED TO 

2 COVER FILL 

WOMAN CREEK 

GRUB SURFACE, PLACE 
I FOOT OF ROCK 

DRAIN ROCK WITH A 
VARIABLE THICKNESS, 
MINIMUM THICKNESS OF 
1 FOOT. 

- EXCAVATE 
THROUGH ROOT ZONE 
TYPICAL 2 FEET 

TENSAR BX 1200 
GEOGRID OR EQUIVALENT 
INSTALL ACCORDING TO 
MANUFACTURES SPECS. 

MATERIAL 
DESIGNATION DESCRIPTION 

WASTE 
COLLUVIUM I SLIDE 
ROCKY FIATS ALLUVIUM 
STREAM ALLUVIUM 
WEATHERED CLAYSTONE 
UNWEATHERED CLAYSTONE 
ENGINEERED FILL 

NOTE: 
GEOTEXTILE SHALL BE INSTALLED 
A 6 INCH BY 6 INCH ANCHOR TRENCH 
AT TOP SLOPE AND EXTENEDED 5 
FEET PAST DRAIN ROCK ON SIDES 
AND BOTTOM. 

N 

7 COVER FILL 

MINIMUM 2' REGRADE FILL MATERIAL 
ABOVE ROCK AND 1' REGRADE MATERIAL 

FINAL COPY 

mlsloy l l C l l P 1 l D l  
I I I I I I I I I  I smra 

\BUITRESS BOUNDARY 
(SEE DRAWING 003) 



BCKFlLL WITH RFA 
AND COMPACT 

NlLEX GEORIDGE TEMPORARY CHECK-DAM 
INSTALL PER MANUFACTURER'S RECOMMENDATIONS (SPECIFICATION 02228) 
CHECK-DAM SPACING: 130' MAX DIVERSION BERMS 1 2 3 

200' MAX DIVERSION BERM 6&.7 

OPTIONAL 

NAG C125 OR EOUIVALENT EROSION 
MAT. ON ENTIRE COVER. INSTALL 
ACCORDING TO MANUFACTURER'S $OF DIVERSION DRANAGE 
RECOMMENDATIONS. I 

DIVERSION BERM 

s€!xIQN 
NOTE: IN AREAS OUTSIDE OF THE WASTE "FOOTPRINT" COVER SOIL MAY BE 

LESS THAN 2'fIN TRANSITION AREAS) OR NO COVER SOIL 

DIVERSION BERM (SECTION) 
NTS 

COMR SLOPE 

1% TO 2% SLOPE - 
\ 

COMR SIDESLOPU 
CHANNEL SIDESLOPE 

2 ROWS 24" (MINI BOULDER-P' SP*cIFI( 
EMBED ACCORDING TO DETAL 4 
DRAWING 128 

\ 

CHAMNEL 
BOlTOM 

I L E L  
I 

7 19' WIN) 

1 1  
12X SLOPE I 

CHANNEL 
SIDESLOPE 

///i 

' -  NOTE NAG P550 OR EQUIVALENT EROSION MAT ON CHANNEL BOTTOM, CHANNEL SIDESLOPES, 
DOWNSLOPE CHANNEL BOTTOM. AND DOWNSLOPE CHANNEL SIDESLOPES. 
NAG C125 OR EOUIVALENT ON COVER SLOPE. 

DOWNSLOPE CMNNEk TMWSlTOON FROM DIVERWOW BERM TO CHANNEL (PUN VIEW) 
NTS 

[EXIST ING GRADES 

CHANNEL CONTROL POINT (TYP) 
SEE DRAWING 008 

NAG C125 
EROSION M 

JYPlCAL NAG P550 E M m  

I DISTANCE AND 
OVERLAP PFR 

\ 
MANUFACTURER'S 
RECOMENDATIONS 

I VARIES . REGRADE 1 
s€€IlQN 

NOTE: NAG P55D OR EOUIVALENT EROSION MAT ON CHANNEL BOTTOM 
AND ALL SIOESLOPES. 
RECCOMENDATIONS. 

INSTALL  ACCORDING TD MANUFACTURER'S 

kEW~MENT/GWB%S LINED CHANNEL DETAIL (SECTION) 
NTS 

\ 

NTS 

NAG C125 EROSION MAT IN V-CHANNEL 

MANUFACTURER'S RECOMMENDATIONS 
FOR SLOPE AND CHANNEL INSTALLATION. 

% AND BUTTRESS SIDESLOPE. FOLLOW 

I FINAL COPY 
1 d  t I  



EXISTING OR 

/ 
- ao 

r e: I 

L C  
I 
I 
L 

r 2 4 "  (MINI BOULDERS-2' SPACING CONTROL POINT (TYP)  
- A  SEE DRAWING 008 

I I 
v 

3:l 
3 
I 
I 
I 
I x 

I 
I 
I 

3:l 

A 

END OF NAG P550' 
PI AN VlFW 

W 

END CHANNEL (PLAN VIEW) 
NTS 

~. 

CONTROL POINT (TYP) 
SEE DRAWING 008 PLAN VIEW 
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SPEC-01 100-0972 
GENERAL PROJECT DEFINITIONS 

PART1 GENERAL 

1.01 RELATED DOCUMENTS AND DEFINITIONS 

A. Drawings and general provisions of the Subcontract, including General and 
Supplementary Conditions and other Division 1 Specification Sections, apply to this 
Section, if needed. 

B. The following definitions, abbreviations, and acronyms apply to these Specifications: 

1. “WETS” means the Rocky Flats Environmental Technology Site. RFETS is a 
government-owned facility operated for the US Department of Energy by a 
primary CONTRACTOR. 

2. “ D O E  means the U.S. Department of Energy, which owns WETS. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

“CONTRACTOR” means the primary CONTRACTOR, i.e., Kaiser-Hill (K-H), 
L.L.C., which operates WETS for DOE. 

“SUBCONTRACTOR is the construction subcontractor, Envirocon. 

“SA” means the CONTRACTOR’S Subcontract Administrator, who has overall 
authority for this subcontract. The Subcontractor Administrator is Mary Kaiser. 

“CTR’ means the CONTRACTOR’S Technical Representative, who is Karen 
Wiemelt. 

Construction Responsible Manger (RM) is Mike Keating of K-H. 

RM is Mike Keating of K-H. 

“DESIGNER’ means the Design Authority responsible for the design package 
that directs the Work to be done. The DESIGNER is Earth Tech. 

“IWCP” means Integrated Work Control Program, which is a formal planning 
method used to implement a set of integrated safety and compliance controls, 
which address activities that pose a threat to the health and safety of the public, 
the workers or the environment. 

“ECR’ means Engineering Change Request, which is a change to the contract 
drawings andor specifications directed by the CONTRACTOR. 

Quality assurance (QA)/quality control (QC) firm is Tetra Tech. 

QNQC testing company is Advanced Terra Testing under subcontract to Tetra 
Tech. 
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14. “ENGINEER: means CONSTRUCTION RM or designee 

15. Construction Site Manager is Steve McQueary of Envirocon. 

16. “CQAE” means Construction Quality Assurance Engineer. 

17. “SQAM” means Site Quality Assurance Manager. 

18. “QCSM” means Quality Control Site Manager. 

1.02 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification: Project consists of the construction of a soil cover and buttress fill 
at the Original Landfill at the RFETS. 

B. Project Location: The RFETS is located near Golden, Colorado. See contract drawings 
for Vicinity and Area Plot plan. 

1.03 CONTRACT, DRAWINGS AND SPECIFICATIONS 

A. SUBCONTRACTOR will be furnished, without charge, sets of specifications, full-size 
(ANSI D) drawings, and half-size (ANSI B) drawings. A drawing list, which constitutes 
a part of the subcontract documents, shall include the Drawing Number, Revision 
Number, and Drawing Title. The SUBCONTRACTOR shall observe, and so caution any 
of its subcontractors, that the scales on the half-size drawings are not correct and are not 
usable for materiai take-of%. 

I .  Specification Format: The Construction Specification Institute (CSI) 
Specifications are organized into Divisions and Sections using the 16division 
format and CSI “MasterFormat” number system. 

2. Section Identification: The Specifications use section numbers and titles to help 
cross-referencing in the Contract Documents. 

B. If any conflicting information is found between drawings and specifications, the 
specifications shall overmle the drawings. SUBCONTRACTOR shall report any such 
conflicts to the Construction RM as soon as they are discovered. 

1.04 WORK SEQUENCE 

A. The Work may be conducted in phases, as proposed by the SUBCONTRACTOR and 
approved by the Construction RM. 

B. Progress Schedules 

1. The SUBCONTRACTOR shall develop a progress schedule for review and 
approval by the CONTRACTOR. The schedule shall be in a suficiently detailed 
Critical Path Method format and shall be updated on a weekly basis unless 
otherwise directed in writing by the CONTRACTOR. 
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1.05 MISCELLANEOUS PROVISIONS 

A. Change Control - All project changes that occur during construction shall be 
documented. Several forms of written communications shall be utilized to provide 
direction and document field changes during the contract: 

1. Request for Information (RFI) - Design clarifications are to be documented with 
the RFI process. The SUBCONTRACTOR shall submit the RFI to the Design RM 
and the DESIGNER in accordance with the Construction Quality 
Assurance/Quality Control Plan. RFIs for scope of work clarifications may not 
need approval from the DESIGNER if the intent of the approved design is not 
changed. 

2. Engineering Change Request (ECR) will be issued by the SUBCONTRACTOR or 
CONTRACTOR to the DESIGN ENGINEER. The ECR will be reviewed by the 
RM prior to sending to the DESIGNER for resolution. The DESIGNER will 
resolve the issue and return a signed copy of this ECR to the RM. The CDPHE 
project representative will review the ECR and approve/comment. 

3. Field change will include small alignment changes of the diversion berms, 
perimeter channels, regrade waste, regrade fill, and cover limits. 

4. Redlined Drawings - The SUBCONTRACTOR shall maintain one (1) current set 
of subcontract redlined specifications and drawings at the construction site. The 
SUBCONTRACTOR shall redline all changes not reflected in contract documents 
modified by ECRs or RFIs. The SUBCONTRACTOR shall provide to the 
CONTRACTOR one (1) complete set of full-size redline drawings and other 
documents (specifications) at the completion of the project. 

B. Supervision - The SUBCONTRACTOR is required to have a full-time, non-working 
superintendent on-site while any work is being performed. 

Plan of Operations - In general, there will be no stipulated sequence of construction, 
except for certain specific activities identified in the Planning Section of the IWCP. The 
SUBCONTRACTOR shall arrange his schedule such that, when work is started, work 
will proceed promptly and vigorously to completion. 

C. 

D. Meetings - SUBCONTRACTOR'S representative will be required to attend the following 
meetings: 

1. Pre-construction Indoctrination / Kick-off meetings 

2. Weekly progress meetings 

3. Periodic meetings as required to resolve issues or discuss potential changes. 

4. Plan of the Day / Pre-evolution meeting 

5.  Representatives of lower-tier subcontractors may be required to attend some of 
the meetings, depending upon the meeting agenda. 
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E. QSCM will be on-site during all work activities relating to design. Activities supporting 
construction (i.e., equipment fueling, repair, maintenance, etc.) 'will not require QCSM on 
site. 

PART 2 PRODUCTS 

A. Products required for the work are identified in the Specifications and Drawings. 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-01 110-0973 
SUMMARY OF WORK 

PART 1 GENERAL 

1.01 PROJECT DESCRIPTION 

A. Work covered by these Specifications and Design Drawings comprises the 
construction of a soil cover and buttress fill at the Original Landfill at the Rocky 
Flats Environmental Technology Site (WETS), Golden, Colorado. Major items 
of the work include, but are not limited to: 

1. Mobilization and site preparation, to include, but not be limited to: 

a. Preparation of storage areas, laydown areas, temporary soil 
stockpile areas, operations support areas, and access roads. 

b. Placement of access control fencing, if needed. 

C. Establishing protected site survey benchmarks to provide for 
readily accessible horizontal and vertical control points, if 
needed. 

d. Establishing of temporary haul roads. 

e. Removing trees. 

f. Empting geotechnical investigation soil fiom 55-gallon drums. 
Drums are to be disposed within the landfill limit-of-waste 
footprint. 

2. Preparation of the existing interim cover surface, to include, but not be 
limited to: 

a. Staking and protection of any monitoring wells designated by the 
CONTRACTOR to remain after completion of the soil cover and 
buttress fill. 

b. Clearing and grubbing in accordance with Specification 
Section 02 1 10 SITE PREPARATION. 

3. Execution of a constructibility assessment or test pad. Prior to placing 
components of the regrade material, the SUBCONTRACTOR will 
establish acceptable procedures for placement of the material and 
demonstrate the procedures by executing a constructibility assessment 
pad on a small portion of the landfill. The test pad will be constructed of 
regrade material. Standard Proctor tests will be used on buttress fill 
materials and therefore a test pad is not necessary. The test fill area will 
have a width at least four times the equipment width and a length at least 
twice the equipment length. The procedures used to construct the 

SPEC-01 1 10-0973- 1 



assessment area will demonstrate conformance with the final design 
specification requirements. The Colorado Department of Public Health 
and Environment (CDPHE) and the U.S. Environmental Protection 
Agency (EPA) will have the opportunity to informally evaluate this 
procedure prior to its use by the SUBCONTRACTOR. Once 
construction procedures are demonstrated that provide compliance with 
the specifications, the procedures will be used throughout the placement 
of these regrade soils and cover soils with the intent being to obtain a 
uniform placement and compaction of the soils within the parameters for 
compaction set by the final design. 

4. Buttress fill placement will consist of sub-excavation to competent 
material followed by placement of geosynthetics (if necessary) and drain 
rock to design grades. Buttress fill material will then be placed to 
complete the buttress fill. 

5.  Regrade cut area of waste and place in lower portions of fill areas. All 
waste material must remain inside the existing waste boundary. If waste 
is encountered outside the current waste boundary, the waste will be 
relocated within the current waste boundary or the two-foot-thick soil 
cover will be extended over the area. Confirmation of extent will be 
visual. 

6.  With imported Rocky Flats Alluvium (RFA) material, regrade the 
surface as shown in the Design Drawings and in accordance with the test 
pad procedures discussed ir; Step 3. ?'his wil! estab!ish the base grade for 
soil cover placement. 

7. Placement of the soil cover, to include but not be limited to: 

a. Placing a 24-inch layer of RFA soil directly onto the regrade 
surface. To minimize compaction, place full 24-inch thickness 
at once. 

b. Establish surface run-off controls as per the final design package, 
and install erosion control materials (erosion matting and riprap). 

C. Revegetation and erosion control will be performed as per 
specifications. 

8. Demobilization. This activity will occur throughout the project as 
various activities are completed and equipment is no longer needed. 

1.02 SUBCONTRACTOR'S USE OF PREMISES 

A. SUBCONTRACTOR shall confine operations to areas within limits described in 
the Programmatic Biological Assessment. Portions of the site beyond areas in 
which construction operations are indicated are not to be disturbed without 
approval of United States Fish and Wildlife Service and RFETS Ecology. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 

SPEC-01 1 10-0973-3 



Original Landfill Accelerated Action 

Design Specifications Division 1 

SPEC-01300-0974 
SUBMITTAL DESCRIPTIONS 

APPROVED 

NOT APPROVED 

APPROVED AS CORRECTED 

REVISE AND SUBMIT 

APPROVAL IS FOR CONFORMANCE TO THE SITE DESIGN PROCESS AND WITH THE 
DESIGN CONCEPT OF THE CALCULATIONS, PLANS, AND SPECIFICATIONS. 

PROJECT CHIEF ENGINEER DATE 

30 



SPEC-01300-0974 
SUBMITTAL DESCRIPTIONS 

PART1 GENERAL 

1.01 SUBMITTALS 

A. The submittals described below are those required and further described in other sections of 
the Specifications. Other requirements pertaining to submittals are included in the SPECIAL 
CLAUSES and Section 01305 SUBMITTAL PROCEDURES. 

1. Data. Submittals that provide calculations, descriptions, or documentation 
regarding the work. 

2. Drawings. Submittals that graphically show the relationship of various 
components of the work, schematic diagrams of systems, details of fabrication, 
layouts of particular elements, connections, and other relational aspects of the 
work. 

3. Instructions. Preprinted material describing installation of a product, system or 
material, including special notices and Material Safety Data Sheets, if any, 
concerning impedances, hazards, and safety precautions. 

4. Schedules. Tabular lists showing location, features, or other pertinent 
information regarding products, materials, equipment, or components to be used 
in the work. 

5. Statements. A document required by the vendor or through the vendor fiom a 
supplier, installer, manufacturer, or other lower-tier vendor, the purpose of which 
is to confirm the quality or orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel, qualifications, or 
other verifications of quality. 

6. Reports. Reports of inspections or tests, including analysis and interpretation of 
test results. Each report shall be properly identified. Test methods used shall be 
identified, and test results shall be recorded. 

7. Certifications. Statements signed by an official authorized to certify on behalf of 
the manufacturer of a product, system or material attesting that the product, 
system or material meets specified requirements. The statement must be dated 
after the award of this contract, must state the vendor’s name and address, must 
name the project and location, and must list the specific requirements that are 
being certified. 

8. Samples. Samples, including both fabricated and non-fabricated physical 
examples of materials, products, and units of work as complete units or as 
portions of units of work. 

9. Records. Documentation to record compliance with technical or administrative 
requirements. 

10. Operation and Maintenance Manuals. Data that form a part of an operation and 
maintenance manual. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 Submittals prepared pursuant to this specification shall be prepared in accordance with 
Section 01305 SUBMITTAL. PROCEDURES. 

3.02 Submittals are required for the following materials: 

A. Regrade material (RFA) 

B. Soil cover material (RFA) 

C. 

D. Geosynthetic materials 

E. Drain rock 

F. Seeding 

G. Erosion Matting 

3.03 Detailed construction schedule. 

Buttress fill material (engineered fill) 

***END OF SECTION*** 
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SPEC-01305-0975 
SUBMITTAL PROCEDURES 

PART1 GENERAL 

1.01 SUMMARY (Not Applicable) 

1.02 REFERENCES (Not Applicable) 

1.03 RESPONSIBILITIES 

A. SUBCONTRACTOR and CONTRACTOR Responsibilities 

The SUBCONTRACTOR is responsible for management of his work, including 
scheduling, control, and submittals. The CONTRACTOR and SUBCONTRACTOR 
shall review each submittal for contract compliance. Submittals that do not conform will 
be returned to the originator to be corrected. A Submittal Register will be utilized to log 
and monitor all submittal activities. The SUBCONTRACTOR shall perform a check to 
ensure that all materials andlor equipment have been tested, submitted and approved 
during the preparatory phase of quality control inspections. 

B. CONTRACTOR Responsibilities 

The CONTRACTOR will review submittals for approval and approve those that conform 
to contract requirements. The approval of submittals by the CONTRACTOR shall not be 
construed as a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory. Approval will 
not relieve the SUBCONTRACTOR of the responsibility for any error that may exist, as 
the SUBCONTRACTOR under the construction quality control (CQC) requirements of 
this contract is responsible for the dimensions and design of adequate connections, details 
and satisfactory construction of all work. 

1.04 DISAPPROVED SUBMITTALS 

A. The SUBCONTRACTOR shall make all corrections required by the CONTRACTOR 
and promptly furnish a corrected submittal in the form and number of copies as specified 
for the initial submittal. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 GENERAL 

A. The SUBCONTRACTOR shall prepare the Submittal Register (see the Construction 
QNQC Plan for example Submittal Register form). The CONTRACTOR may request 
submittals in addition to those listed when deemed necessary to adequately describe the 
work covered in the respective sections. Each submittal shall be complete and in 
sufficient detail to allow ready determination of compliance with all contract 
requirements. Prior to submittal, all items shall be checked and approved by the 
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SUBCONTRACTOR, and each respective Transmittal Form shall be signed and dated by 
the SUBCONTRACTOR certifying that the accompanying submittal complies with all 
the contract requirements (see the Construction QNQC Plan for example Transmittal 
Form). Proposed deviations fiom the contract requirements shall be clearly identified. 
Submittals shall include items such as: SUBCONTRACTOR'S, manufacturer's, or 
fabricator's drawings; descriptive literature including (but not limited to) catalog cuts, 
diagrams, operating charts or curves; test reports; test cylinders; samples; operation and 
maintenance (O&M) manuals, including parts lists; certifications; warranties and other 
such required submittals. Submittals requiring approval shall be scheduled and made 
prior to the acquisition of the material or equipment covered thereby. 

3.02 SUBMITTAL PROCEDURE 

A. All items listed on the Submittal Register shall be provided directly to the 
CONTRACTOR. 

B. All catalog and descriptive data shall be submitted in three (3) copies. Catalog cuts and 
other descriptive data which have more than one model, size, or type or which shows 
optional equipment shall be clearly marked to show the model, size, or type and all 
optional equipment that is proposed for approval. Submittals on component items 
forming a system or that are interrelated shall be submitted at one time as a single 
submittal to demonstrate that the items have been properly coordinated and will function 
as a unit. 

1. Certificates of Compliance 

Each certificate shall be signed by an official authorized to certify on behalf of 
the manufacturing company and shall contain the name and address of the 
CONTRACTOR, the project name and location, and the quantity and date or 
dates of shipment or delivery to which the certificates apply. Copies of 
laboratory test reports submitted with certificates shall contain the name and 
address of the testing laboratory and the date or dates of the tests to which the 
report applies. Certification shall not be construed as relieving the 
CONTRACTOR from furnishing satisfactory material, if, after tests are 
performed on selected samples, the material is found not to meet the specific 
requirements. 

2. Deviations 

The SUBCONTRACTOR shall set forth in writing the reason for any deviations 
and annotate such deviations on the submittal. The CONTRACTOW 
ENGINEER reserves the right to rescind inadvertent approval of submittals 
containing unnoted deviations. 
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3.03 CONTRACTOR-APPROVED SUBMITTALS 

A. Upon completion of review of submittals, the submittals will be identified as having 
received approval by being so stamped and dated. 

B. The drawing print and three (3) sets of all catalog data and descriptive literature will be 
given to the CONTRACTOR. Afier approval, the CONTRACTOR will return one to the 
SUBCONTRACTOR. 

***END OF SECTION*** 
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SPEC-013104976 
CONSTRUCTION SURVEYING 

PART1 GENERAL 

1.01 SUMMARY 

A. CONTRACTOR Responsibilities 

1. Vertical and horizontal control shall be established by CONTRACTOR in the 
form of benchmarks prior to starting work at the project site. CONTRACTOR 
shall choose which type of surveying equipment to use (GPS, Total Station, etc.). 
All construction staking shall be the responsibility of CONTRACTOR. In 
addition, CONTRACTOR shall be responsible for reviewing all construction 
staking with ENGINEER and CONTRACTOR to identi@ the features staked. 

2. Survey work shall be performed under the direction of a Professional Land 
Surveyor registered in the State of Colorado. 

I B. Primary Control Monuments 

1. Established benchmarks shall be verified by CONTRACTOR to establish 
primary vertical and horizontal control for Work. 

1.02 SUBMITTALS l a  
A. The following shall be submitted in accordance with Section 01 300 SUBMITTAL 

DESCRIPTIONS and Section 01305 SUBMITTAL PROCEDURES: 

1. Record Surveys. 

PART 2 PRODUCTS 

2.01 RECORD SURVEYS 

A. Record surveys for the surfaces and layer thicknesses will include the information and 
details as described in the Construction QNQC Plan. These surveys must be stamped by 
a Colorado licensed land surveyor and submitted to the CONTRACTOR for final 
acceptance. 

PART 3 EXECUTION 

3.01 BENCHMARKS 

A. Permanent horizontalhertical control monuments will be established at the landfill site, 
as appropriate. 

3.02 CONSTRUCTION LINE AND GRADE 

A. CONTRACTOR shall bear sole responsibility for correct transfer of construction lines 
and grades from benchmarks for the correct alignment and grade of completed Work 
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based on lines and grades shown on Drawings. CONTRACTOR shall establish vertical 
and horizontal reference control stakes in the proximity of the work. 

1. Survey Reporting 

Vertical Surveys shall be reported to the nearest 0.1 foot. Horizontal surveys 
shall be reported to the nearest 0.1 foot. 

2. Datum for Control 

Horizontal coordinates shall be based on the State Plane coordinate system. 
Elevations shall be based on Mean Sea Level NAV 88. 

3. Construction Staking and Record Surveys 

a. Rough cutlfill stakes shall be set as needed when SUBCONTRACTOR 
starts construction. SUBCONTRACTOR may use laser-guided 
equipment. 

b. Record surveys for the required layers shall be performed as described in 
the Construction QNQC Plan. 

3.03 SURVEYED ITEMS 

A. Record surveying will be conducted at a minimum to support the production of the 
following as-built record drawings. Horizontal tolerance shaIi be 3~0.2 foot: 

1. Top of regrade surface (vertical tolerance of *0.2 foot). 

2. Top of soil cover surface (vertical tolerance of -0 to +0.2 foot). 

3. Top and extent of buttress fill (vertical tolerance of *0.2 foot). 

4. Buttress fill density test locations (vertical tolerance of M.2 foot). 

5 .  Centerline of channels. 

6. Centerline of diversion berms. 

7. Final project completion site topographic map including division berms, buttress, 
and perimeter channels. 

***END OF SECTION*** 
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SPEC-01401-0977 
SAFETY, HEALTH AND EMERGENCY RESPONSE 

PART 1 GENERAL 

1.01 SUMMARY 

A. Safety, health and emergency response shall be as detailed in the below-referenced plan. 
All work performed under the project shall comply with all applicable federal, state and 
local safety and occupational health rules and regulations. 

1.02 REFERENCES (NOT APPLICABLE) 

1.03 GENERAL REQUIREMENTS 

A. Safety, health and emergency response requirements shall be as detailed in the WETS 
Occupational Safety and Industrial Health Program Manual. 

B. Construction Project Safety and Health Management, which includes the following 
elements: 

1. Job Hazard Analvsis (JIM). The JHA shall identify the project-specific hazards 
and controls that will be implemented. 

Personal Protective Equipment. The JHA and Radiological Work Permit (RWP) 
shall identify the required project-specific personal protective equipment (PPE). 

Personnel Monitoring. The JHA shall describe the personnel monitoring (e.g., 
dust) activities that will be performed by the SUBCONTRACTOR during 
construction activities. 

2. 

3. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-01440-0978 
CONTRACTOR QUALITY CONTROL 

PART1 GENERAL 

1.01 

1.02 

1.03 

SUMMARY 

A. 

REFERENCES 

Quality control shall be as des ribed in the plan referer ed below. 

A. EPA, 1993, Technical Guidance Document Quality Assurance and Quality Control for 
Waste Containment Facilities, EPA/6OO/R-93-182. 

GENERAL REQUIREMENTS 

A. Quality control requirements shall be as detailed in the project-specific Construction 
Quality Assurance/Quality Control Plan of the Accelerated Action for the Original 
Landfill. 

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION 

3.01 GENERAL 

A. Quality control actions shall be performed by the CONTRACTOR and 
SUBCONTRACTOR as detailed in the Construction Quality Assurance/Quality Control 
Plan, of the Accelerated Action for the Original Landfill. 

***END OF SECTION*** 
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SPEC-01720-0979 
PROJECT RECORD DOCUMENTS 

PART1 GENERAL 

1.01 SUMMARY 

A. Maintain at site one record copy of: 

1. Redlined Drawings and Specifications. 

2. Work control documents. 

3. Addenda. 

4. Approved submittals. 

5 .  Field test records. 

6. Associated permits. 

7. Certificates of inspection and approvals. 

8. Request for Information. 

9. Engineering Change Request. 

1.02 SUBMITTALS 

A. General 

1. At Substantial Completion: 

a. Deliver one set of as-built construction Drawings and Specifications to 
CONTRACTOR for use in preparation of the construction project record 
file for the project components listed in Specification Section 01310 
CONSTRUCTION SURVEYING. 

B. Transmittal Letters 

1. Accompany submittals with transmittal letter containing following: 

a. Date. 

b. Project title and number. 

C. SUBCONTRACTOR'S name and address. 

d. Title of record document. 

e. Signature of SUBCONTRACTOR or authorized representative. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 RECORD DOCUMENTS 

A. Alterations - Maintain record set of Design Drawings and Specifications legibly 
annotated to show all changes made during construction. 

1. Graphically depict changes by modifying or adding to plans, details, or sections. 
Changes in horizontal location and associated elevations shall be transmitted to 
the CONTRACTOR via the survey data; however, obvious changes to the plans 
shall be noted on the Design Drawings with reference to survey data providing 
more precise information. 

2. Make changes on each sheet affected by changes. 

3. Do not conceal work until required information is recorded. 

4. Record changes made by RFI, or Engineering Change Request. 

***END OF SECTION*** 
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SPEC-01722-0980 
FIELD ENGINEERING 

PART 1 GENERAL 

1.01 SUMMARY 

A. All survey control work will be performed by the CONTRACTOR. CONTRACTOR 
shall choose which type of surveying equipment to use (GPS, Total Station, etc.). All 
surveys will be performed under the direction of a Licensed Surveyor in the State of 
Colorado and in accordance with all applicable surveying codes. 

1.02 PRIMARY CONTROL MONUMENT 

A. Bench marks, monuments or references provided by CONTRACTOR to establish 
primary vertical control for Work are indicated on Drawing 5 178 1-004. 

B. Protect and maintain primary control monuments shown on Drawings throughout Project 
area. 

1.03 PRIMARY LINE AND GRADE 

A. Primary line and grade will be provided by CONTRACTOR and established by 
SUBCONTRACTOR by means of stakes placed at site of Work. 

B. Stakes for construction will be set: 

1. 50 ft x 50 ft grid lines over Project Site or as directed by Construction RM. 

2. At changes in grade. 

3. Offset to best serve SUBCONTRACTOR. 

C. Stakes for excavation and embankment will be set: 

1. 

2. 

Parallel to toe of slope at 50 ft intervals or as directed by Construction RM. 

Offset to best serve SUBCONTRACTOR. 

D. SUBCONTRACTOR shall: 

1. Provide assistance as required. 

2. Arrange operations to avoid interference with establishment of primary lines and 
grades. 

3. Check accuracy of line and grade by visual inspection, checks between stakes, 
and periodic checks (with surveying equipment) between primary control 
monuments and stakes. 

4. Protect and preserve stakes. 
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PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

***END OF SECTION*** 
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SPEC-021 10-0981 
SITE PREPARATION 

PART1 GENERAL 

0 

47 

1.01 SUMMARY 

A. Section includes: 

1. Protection. 

3. Clearing and grubbing. 

1.02 DEFINITIONS 

A. Structures 

1. Existing structures including buildings, pavements, signs, posts, fences, and other 
miscellaneous items. 

B. Utilities 

1. Existing gas mains, water mains, steam lines, electric lines and conduits, 
telephone and other communication lines, pole, and conduits, sewer pipe, cable 
television, other utilities, and appurtenances. 

C. Clearing and Grubbing 

1. Cutting and disposing of trees, brush, windfalls, logs, grasses, and other 
vegetation, and removing and disposing of roots, stumps, stubs, grubs, logs, and 
other timber. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.01 PROTECTION 

A. Existing structures and utilities shall be protected against damage. The 
SUBCONTRACTOR shall contact the CONTRACTOR for marking (or verifying) utility 
locations before beginning excavation. If uncharted utilities are encountered during 
excavation, stop work in the immediate area or as appropriate and notify 
CONTRACTOR and the appropriate utility provider. 

B. The SUBCONTRACTOR shall preserve and protect groundwater-monitoring wells. 

3.02 CLEARING AND GRUBBING 

A. The SUBCONTRACTOR shall remove vegetation and incorporate with the grade fill 
within defined limits of waste boundary, as shown on the design drawings, at the 
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0 location(s) specified by the CONTRACTOR. Vegetation to be removed and incorporated 
includes grasses and other perishable or degradable organic matter. Settlement 
calculations include an assumption of waste material at a mid-level organic content; 
therefore, leaving some grubbed material within the regrade material is acceptable. 

***END OF SECTION*** 
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SPEC-02200-0982 
GEOTECHNICAL TESTING 

PART1 GENERAL 

1.01 SUMMARY 

A. Specifications and guidelines for the geotechnical testing of the soils to be used during 
construction. Soils to be tested include: 

1. Regrade material (Rocky Flats Alluvium) 

2. Buttress fill material 

3. Soil cover material (Rocky Flats Alluvium) 

B. All activities performed by the SUBCONTRACTOR shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. D 422 Standard Test Method for Particle Size Analysis of Soils 

2. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (Standard Proctor) 

3. D 4318B Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils (Atterberg Limits) 

4. D 5519 Standard Test Method for Particle Size Analysis of Natural Man-Made 
Riprap Materials 

B. Relevant Publications: 

1. U.S. EPA (2002), Technical Guidance for RCRA/CERCLA Final Covers. 

2. U.S. EPA (1993), Technical Guidance Document, Quality Assurance and Quality 
Control for Waste Containment Facilities EPAl6OOR-93/182. 

3. R.M. Koerner (1 999), Designing with Geosynthetics. 

1.03 DEFINITIONS 

A. CONTRACTOR - Kaiser-Hill Company, L.L.C. 

B. CTR - Contractor Technical Representative 
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C. Geotechnical Laboratory (TESTING LABORATORY) - Party, which is independent 
from the MANUFACTURJ3R, responsible for conducting laboratory tests on samples 
prior to construction, under the direction of the CONTRACTOR. 

SUBCONTRACTOR - Company performing construction activities. D. 

1.04 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR, the Quality Control Site Manager (QCSM), and Construction Quality 
Assurance Engineer (CQAE) in accordance with Section 01305 SUBMI'ITAL 
PROCEDURES: 

1. Prior to and after testing: 

a. Information from the selected quarry or borrow area for the Rocky Flats 
Alluvium. At a minimum, location, quantity, and geotechnical data. 

b. Information from the selected quarry or borrow area for the buttress fill 
material. At a minimum, location, quantity and geotechnical data. 

C. TESTING LABORATORY results for the tests described in Part 3.03. 

2. Submit in accordance with Section 01305 SUBMITTAL PROCEDURES. 

1.05 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. 

PART 2 PRODUCTS 

2.01 REGRADE MATERIAL - Soil as defined in Section 0222 1 and characterized in conformance 
with Section 02200. 

2.02 BUTTRESS FILL MATERIAL - Soil as defined in Section 02221 and characterized in 
conformance with Section 02200. 

2.03 SOIL COVER MATERIAL - Soil as defined in Section 02221 and characterized in conformance 
with Section 02200. 

PART 3 EXECUTION 

3.01 SUBMIT MATERIALS TO TESTING ,LABORATORY 

A. Upon consultation with the CONTRACTOR, submit samples from quarry or borrow area 
to characterize the material. If borrow area is within the WETS, coordinate sampling 
effort with CONTRACTOR. 
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3.02 GEOTECHNICAL TESTS 
0 

A. TESTING LABORATORY will conduct the following tests for Buttress fill Material and 
Soil Cover Material, as defined in Section 0222 1 .  Tests to be conducted at frequencies in 
accordance with the approved QA/QC Plan include: 

1. D 422 Standard Test Method for Particle Size Analysis of Soils 

2. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (Standard Proctor) - if applicable 

3. D 4318B Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils (Atterberg Limits) 

4. D 5519 Standard Test Method for Particle Size Analysis of Natural Man-Made 
Riprap Materials 

B. TESTING LABORATORY results to be submitted to CONTRACTOR for possible 
design modifications. 

***END OF SECTION*** 
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SPEC-022214983 
EARTHWORK 

PART 1 GENERAL 

1.01 SUMMARY 

A. This section includes definitions of materials, required submittals, and procedures that 
will be required to place regrade material, soil cover material, and buttress fill material. 
Drain rock is covered under Specification Section 02222 DRAIN ROCK. 

1.02 DEFINITIONS 

A. INTERIM COVER SOILS 

Any materials generated from breaking the plane of the existing Interim Cover of the 
landfill for purposes of manipulating the surface contours or elevations of the Interim 
Cover in order to establish initial slopes or contours required in accordance with the 
design drawings. 

B. REGRADE MATERIAL 

Rocky Flats Alluvium (RFA) soil fiom a CONTRACTOR-approved borrow source 
which does not contain waste materials, ice, organic soils, vegetation, wood, peat, or 
other unsuitable material as determined by the QCSM. Regrade material shall be a 
material that is readily capable of being compacted in accordance with the test fill 
program discussed in Specification Section 01 110 SUMMARY OF WORK. The regrade 
material will be used to reach the slope and contours of the Drawings. 

C. BUTTRESS FILL MATERIAL 

Soil from a CONTRACTOR-approved borrow source which does not contain waste 
materials, ice, organic soils, vegetation, wood, peat, or other unsuitable material as 
determined by the QCSM, and meets gradation listed in Table A of this section. Buttress 
fill material shall be a material that is readily capable of being compacted as an 
engineered fill, as defined by geotechnical testing performed in accordance with Section 
02200 GEOTECHNICAL TESTING, It will be used to construct the buttress. 

D. SOIL COVER MATERIAL 

RFA fiom a CONTRACTOR-approved borrow source. 

E. GEOGRID 

A biaxial polymeric grid formed by a regular network of integrally connected tensile 
elements with apertures of sufficient size to allow interlocking with surrounding soil, 
rock, or earth to function primarily as reinforcement. Use Tensar BX 1200 or equivalent. 
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1.03 

1.04 

SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR in accordance with Section 01305 SUBMITTAL PROCEDURES: 

1. Proposed Equipment 

2. Geotechnical test results demonstrating soil source compliance with this 
specification and the Construction QNQC Plan. 

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document@) (WCD). 

The work will be monitored and tested at the appropriate fiequencies in accordance with 
the requirements of the approved QNQC Plan. 

B. 

PART 2 MATERIALS 

2.01 

2.02 

2.03 

2.04 

REGRADE MATERIAL 

A. Supply per definition above. 

BUTTRESS FILL MATERIAL 

A. Supply per definition above. 

SOIL, COVER MATERIAL. 

A. Supply per definition above. 

GEOGRU) 

A. Supply per definition above. 

B. The SUBCONTRACTOR shall check the geogrid upon delivery to verify that the proper 
material has been received. The geogrid shall be inspected by the CONTRACTOR to be 
free of flaws or damage occurring during manufacturing, shipping, or handling. 

Store to prevent excessive mud or other deleterious materials from coming in contact 
with and affvring to the geogrid materials and at temperatures above -20 degrees F. 
Geogrid materials should not be left directly exposed to sunlight for a period longer than 
recommended by the manufacturer. 

C. 
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PART 3 EXECUTION 

3.0 1 PREPARATION 

A. Before commencement of construction of the soil cover, the area shown on the Drawings 
shall be prepared in accordance with the following: 

1. Place temporary erosion protection as required per Section 02228 EROSION 
CONTROL. 

2. Clear and grub in accordance with Specification Section 02 1 10 SITE 
PREPARATION. 

3. The landfill regrade cut and fill depth, thicknesses, and elevations shown in the 
drawings shall be established in accordance with standard construction staking 
practice and to tolerances established in this section. and in accordance with 
Section 01 722 FIELD ENGINEERING. All staking shall be maintained as 
required to support construction activities necessary to establish the landfill 
regrade surface as portrayed in the project Design Drawings. 

4. Assure fill area is not impacted by ice, snow, and/or fiozen material prior to 
beginning placement. 

3.02 EXCA 

A. 

TATIONIREGRADING 

Regrade materials will be placed and compacted into the fill areas shown on the 
drawings. 

1. During excavation of materials fiom or within the existing interim cover of the 
Landfill, follow all instruction and requirements of the Work Control 
Document(s) and Radiation Work Permit (RWP) as they relate to the exposure 
and monitoring of waste, and subsequent decontamination procedures as 
appropriate. 

2. All regraded waste material will be thoroughly compacted with an 
825 compactor or similar equipment. All areas where waste has been exposed 
will be compacted. 

3. Placement of REGRADE MATERIAL may be required to maintain positive 
drainage if excavation extends beyond the limit of excavation shown on the 
Drawings or below excavation grades shown. Regrade material shall be placed 
in accordance with Section 3.04 of this Specification and as such to facilitate the 
placement of overlying fill and cover materials. If saturated soiymaterial is 
encountered at a depth greater than 2 feet, placement of bridging materials (e.g., 
washed rock in excess of 1-1/2 inch minimum dimension) in the area, or other 
methods approved by the DESIGNER to improve bearing capacity will be 
performed. 

3.03 DEWATERING 

A. If dewatering is required, the following procedure shall be initiated: 
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1. If necessary, provide surface water pumps, hoses and other necessary equipment 
and labor to keep excavation free of standing water. Water coming in contact 
with soil shall be collected and disposed per site procedures. 

3.04 REGRADE WASTE PLACEMENT 

A. For the execution of the waste regrade preparation cut and fill program, the following 
placement procedure shall be initiated where placement is required: 

1. Begin construction of regrade fill at lowest point of fill below grade and 
construct in layers by spreading and leveling material during placement. Spread 
individual layers to uniform thickness throughout and approximately parallel 
with finished grade within current working area of fill placement. Step transition 
between work areas as filling progresses to prevent vertical joints within fill. 

2. Place waste materials in approximately 1-foot lifts within current working area of 
waste. 

3. Compact waste with a minimum of 3 passes of the compaction equipment. 

4. Where waste material consists of rock, rubble, or waste material of such size as 
to render placing in 1-foot layers impractical, material may be placed in layers 
not exceeding in thickness the approximate average size of larger materials 
provided individual pieces are so placed that there will be no nesting and voids 
are filled with smaller soil or waste materials. 

5.  Do not place frozen materials and do not place materials on frozen surfaces. 
Frozen materials are defined as soil with a temperature less than 32°F or 
containing visible ice crystals. 

6. 

7. 

Regrade waste material within limits of waste shown on the Drawings. 

Decontamination of equipment will be evaluated by Industrial Hygiene Staff and 
Radiological Operations Staff on a case by case basis. 

3.05 REGRADE MATERIAL PLACEMENT 

A. For the execution of the regrade preparation cut and fill program, the following 
placement procedure shall be initiated where placement is required: 

1. Begin construction of regrade fill at lowest point of fill below grade and 
construct in layers by spreading and leveling material during placement. Spread 
individual layers to uniform thickness throughout and approximately parallel 
with finished grade within current working area of fill placement. Step transition 
between work areas as filling progresses to prevent vertical joints within fill. 

2. Place materials uniformly in maximum 1 -foot loose lifts within current working 
area of fill placement. 

3. Compact REGRADE MATERIAL in accordance with the test fill program 
discussed in Specification Section 01 110 SUMMARY OF WORK observed and 
documented by the QCSM. 
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4. Maintain lifts to provide positive drainage away from construction. 

5.  Do not place frozen materials and do not place materials on frozen surfaces. 
Frozen materials are defined as soil with a temperature less than 32°F or 
containing visible ice crystals, or clods of frozen soil larger than 4 inches in any 
direction. 

6. Saturated soil shall be spread over an area to receive fill and shall be allowed to 
air dry to a sufficient state that it may be compacted and may serve as adequate 
material for placement of overlying fill and cover materials. 

7. A minimum of 1 foot of REGRADE MATERIAL will be required to separate 
waste material from DRAIN ROCK. 

3.06 BUTTRESS FILL MATERIAL PLACEMENT 

A. For the execution of the buttress fill construction, the following placement procedure 
shall be initiated: 

1. Place buttress fill material in accordance with this Specification and the approved 
Design Drawings. 

2. The footprint surface shall be prepared by stripping and removing vegetation, 
root matter, and other organics and deleterious materials fiom the buttress 
foundation area, as shown on the Drawings. In addition to stripping, soft, 
unconsolidated fine-grained alluvium materials (such as Unified Soil 
Classification System CH, CL, and ML materials), particularly highly plastic 
clays, shall be removed to a f iddense condition judged suitable for the buttress 
foundation, as determined in the field during construction by a site engineer or 
geologist using ASTM D 2488. The final foundation surface shall be in a 
condition to accept installation of the geogrid per the manufacturer’s 
recommendation and is anticipated to be a relatively dense granular material 
(such as Unified Soil Classification System SC or GC, SW or SP, or GW or GP 
materials). The anticipated average excavation depth for foundation preparation 
is 2 feet. The final excavation depth and requirements are subject to adjustment 
in the field during construction as determined by a site engineer or geologist. All 
final foundation surfaces shall be approved by the site engineer or geologist prior 
to placement of materials for buttress and blanket drain construction. 

3. Install Tensar BX1200 or equivalent biaxial geogrid on the base of the sub- 
excavation per manufacturer’s recommendations. The geogrid shall be laid 
smooth and free of tension, stress, folds, wrinkles, or creases. If more than one 
strip is necessary, the geogrid strips shall be overlapped and installed per the 
geogrid manufacturer’s recommendations. If repairs are necessary, follow 
manufacturer’s recommendations. 

4. Place drain rock according to Specification Section 02222 DRAIN ROCK and 
Design Drawings. 

5. Place materials in I -foot lifts to accommodate establishing grade of the final 
surface and to account for settlement due to grading. Ensure that the material 
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6. 

7. 

8. 

9. 

#loo I 30 - 40 
{ 20 - 30 

meets the gradation listed in Table A of this section. If necessary, remove larger 
cobbles and break down clods. In general, the buttress fill material will meet the 
physical characteristics of the “pit fine” soils detailed in Appendix G of the 
Design. 

TABLE A 

I Sievesize I Percent Finer 1 
0.75 in. I 100.0 

0.375 in. 95 - 100 
80 - 95 
65 - 80 
50 - 65 
40 - 55 

#60 35 - 45 

See QNQC Plan Table 7.1 for buttress fill soil testing requirements. 

Materials shall be placed at a final compaction of 95 percent standard Proctor dry 
density (ASTM D698) with a moisture requirement of *2 percent of the optimum 
moisture content (OMC) as measured by standard Proctor density (ASTM D698). 

Where density testing is required by the Specifications, either nuclear density 
meter, sand cone, or rubber balloon test methods will be used for the field testing 
of the in-situ dry unit weight and moisture content of the in-place, compacted fill. 
One sand cone test (ASTM D 1556) or rubber balloon test (ASTM D 2 167) and 
one laboratory moisture content (ASTM D 22 16) test will be conducted per 
20 nuclear density tests (ASTM D 2922) to calibrate the results of the nuclear 
density meter. If consistent calibration is demonstrated, fi-equencies may be 
reduced. Allowable moisture and dry density correlation deviation limits are 
presented in the Specifications. Any discrepancies between test results will be 
resolved by the QCSM and the Site Quality Assurance Manager (SQAM). 

If an in-place density test result fails to meet the Specifications, a confirmatory 
test will be performed immediately adjacent to the failed test. If the confirmatory 
test meets or exceeds the Specifications, a second confirmatory test will be 
performed at a second location immediately next to the failed test. If the second 
confirmatory test also meets or exceeds the Specifications, the area will be 
declared as meeting project Specifications and the confirmatory tests will be 
reported. If either confirmatory test fails to meet the Specifications, additional 
testing as defined by the QCSM and SQAM will be performed to identi@ the 
limits of the area that does not meet project Specifications. These areas will be 
reworked or the failing soils will be removed and replaced, and retesting will be 
performed until passing results are obtained. 
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3.07 SOIL COVER MATERIAL PLACEMENT 

A. For the execution of the final grade preparation program, the following placement 
procedure shall be initiated: 

1. Place soil cover material (RFA) in accordance with this Specification and the 
approved Design Drawings. The QCSM must verify the underlying surface is 
clean, free of all foreign substances, is maintained in a satisfactory condition, and 
accepted by the SQAM prior to the placement of SOIL COVER MATERIAL. 

2. Limit construction traffic to avoid over-compaction. 

3. Evenly spread materials on the top surface to match final grading requirements as 
depicted in the Design Drawings using a Caterpillar low-ground pressure (LGP) 
D-6 bulldozer (or equivalent). The final required thickness of the final cover soil 
layer will be a minimum of 2 feet. The verification of final thickness will be by 
surveying. The diversion berms will be constructed at the same time as the cover 
soil to avoid soil compaction. 

3.08 SOIL PLACEMENT FOR DIVERSION BERMS 

A. For the construction of the diversion berms, the following placement procedure shall be 
initiated: 

1. Place soil cover material (RFA) in accordance with this Specification and the 
approved Design Drawings. 

2. Limit construction traffic to avoid over-compaction. 

3. Evenly spread materials on the top surface to match final grading requirements as 
depicted in the Design Drawings using a Caterpillar low-ground pressure (LGP) 
D-6 bulldozer (or equivalent). The diversion berms will be constructed at the 
same time as the cover soil to avoid soil compaction. 

4. Erosion control materials will be placed immediately after construction of the 
diversion berms as per Design Drawings, Specifications and manufactures 
recommendations. 

3.09 FIELD QUALITY ASSURANCE/QUALITY CONTROL 

A. Grade Fill Placement and Compaction 

1. In accordance with the Construction QNQC plan. 

B. Tolerances 

1. See Specification Section 01310 CONSTRUCTION SURVEYING for 
tolerances. 
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C. Final Grades 

1. In accordance with the QNQC Plan, the completed design subgrades shall be 
surveyed by CONTRACTOR and approved by the QCSM and SQAM before 
further placement of cover materials. 

***END OF SECTION*** 
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SPEC-02222-0984 
DRAIN ROCK 

PART 1 GENERAL 

1.01 SUMMARY 

A. This Specification section covers the supply, installation, and testing of materials for use 
in construction of the buttress fill drain rock as indicated in the Design Drawings. All 
activities performed by the SUBCONTRACTOR shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. The publications listed below form a part of the Specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the referenced test methods shall be used in all cases. 

1 .  AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

a. ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 

b. ASTM C 127 Specific Gravity and Absorption of Coarse Aggregates 

C. ASTM C 13 1 Resistance to Degradation of Small-size Coarse Aggregate 
by Abrasion and Impact in the Los Angeles Machine 

d. ASTM C 136 Method for Sieve Analysis of Fine and Coarse Aggregates 

e. ASTM D 2938 Standard Test Method for Unconfined Compressive 
Strength of Intact Rock Core Specimens 

1.03 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 01305 SUBMITTAL 
PROCEDURES: 

1. Suppliers’ Test Results demonstrating compliance with Part 2 of this 
Specification. 

1.04 EQUIPMENT 

A. All equipment and tools used in the performance of the work will be subject to approval 
by the CONTRACTOR before the work is started and shall be maintained in satisfactory 
working condition at all times. 
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1 .OS CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC plan. 

PART 2 PRODUCTS 

2.01 DRAINROCK 

A. Properties: 

1. Stone used for drain rock shall be hard, dense, subangular in shape, resistant to 
weathering, and free fkom seams, cracks, or other structural defects. The drain 
rock must be well sorted gravel coarse to fine, falling within the limits of the 
gradation requirements, given in Table A: 

& Percent Finer 

2. See QNQC Table 7.1 for drain rock testing requirements. 

B. Control of gradation will be by supplier’s sieve analysis in accordance with the QNQC 
Plan. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Areas on which drain rock materials will be placed shall be graded and dressed to lines 
and grades shown on drawings and in accordance with Section 02 1 10 SITE 
PREPARATION and Section 02221 EARTHWORK. Eroded or washed out areas shall 
be repaired prior to placement of material. 

3.02 DRAIN ROCK MATERIAL 

A. General 

1. Drain rock material shall be placed on the approved regrade surface within the 
limits and thickness shown on the drawings or as staked in the field. See 
Specification Section 01 3 10 CONSTRUCTION SURVEYING for tolerances. 
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B. Placement 

1. Prior to placement, the QCSM must ensure that the underlying surface is in 
satisfactory condition and accepted by the SQAM. Drain rock material shall be 
spread uniformly and approved by QMQC personnel to the slope lines, 
thickness, and grades indicated on the Drawings or as directed. 

***END OF SECTION*** 
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SPEC422234985 
GEOTEXTILE 

PART 1 GENERAL 

1.01 

1.02 

1.03 

1.04 

SUMMARY 

A. CONTRACTOR shall furnish all geotextile, labor, incidental materials, tools, 
supervision, transportation, and installation equipment necessary for the installation of 
geotextile, as specified herein, and as shown on the Drawings. 

REFERENCES 

A. 

B. 

C. 

D. 

E. 

F. 

G .  

H. 

ASTM D 5261 Standard Test Method for Measuring Mass per Unit Area of Geotextiles 

ASTM D 4632 Standard Test Method for Grab Breaking Load and Elongation of 
Geotextiles 

ASTM D 4533 Standard Test Method for Index Trapezoidal Tearing Strength of 
Geotextiles 

ASTM D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes and Related Products 

ASTM D 4491 Standard Test Method for Water Permeability of Geotextiles by 
Permittivity 

ASTM D 475 1 Standard Test Method for Determining Apparent Opening Size of a 
Geotextile 

ASTM D 4354 Standard Practice for Sampling of Geosynthetics for Testing 

ASTM D 4759 Standard Practice for Determining the Specifications Conformance of 
Geosynthetics 

SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 01 305 SUBMITTAL 
PROCEDURES: 

1. The SUBCONTRACTOR shall provide the CQAE with a written certification or 
manufacturers quality control data which displays that the geotextile meets or 
exceeds minimum average roll values (MAR9 specified herein. 

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 
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B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC plan. 

PART 2 PRODUCTS 

2-01 GEOTEXTILE 

A. The nonwoven needle-punched geotextile specified herein shall be made from 
polypropylene staple or continuous fiber. 

B. The geotextile shall be manufactured from first-quality virgin polymer. 

C. The geotextile shall be able to withstand direct exposure to ultraviolet radiation from the 
sun for up to 15 days without any noticeable effect on index or performance properties. 

D. Geotextile shall meet or exceed all material properties listed in Table A. 

MARV required for the 8-ounce nonwoven, needle-punched geotextiles are listed in Table A: 

Table A 

Notes: 
oz = ounces 
yd2 = square yard 
sec-' = second 

lb = pound 
% = percent 
iP = square foot 

cm = centimeters 
gpm = gallons per minute 
sec = second 

PART 3 EXECUTION 

3.01 TRANSPORT 

A. Transportation of the geotextile shall be the responsibility of the SUBCONTRACTOR. 

B. During shipment, the geotextile shall be protected from exposure to ultraviolet light, 
precipitation, mud, dirt, dust, puncture, or other damaging or deleterious conditions. 

C. Upon delivery at the job site, the SUBCONTRACTOR shall ensure that the geotextile 
rolls are handled and stored in accordance with the manufacturer's instructions to prevent 
damage. 
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3.02 QUALITY ASSURANCE 

A. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. The SUBCONTRACTOR shall account 
for these monitoring and testing activities in the construction schedule. 

1. The QCSM and SQAM shall examine the geotextile rolls upon delivery to the 
site and report any deviations from project specifications to the CONTRACTOR. 

3.03 INSTALLATION 

A. 

B. 

C. 

D. 

E. 

F. 

G .  

H. 

I. 

Should the SUBCONTRACTOR damage the geotextile to the extent that it is no longer 
usable as determined by these Specifications or by the Engineer, the 
SUBCONTRACTOR shall replace the geotextile at his own cost. 

The geotextile shall be installed to the lines and grades as shown on the contract 
Drawings and as described herein. 

The geotextile shall be rolled down the slope in such a manner as to continuously keep 
the geotextile in tension by self weight. The geotextile shall be securely anchored in an 
anchor trench where applicable or by other approved or specified methods. 

In the presence of wind, all geotextiles shall be weighted by sandbags or approved 
equivalent. Such anchors shall be installed during placement and shall remain in place 
until replaced with cover material. 

The SUBCONTRACTOR shall take necessary precautions to prevent damage to adjacent 
or underlying materials during placement of the geotextile. Should damage to such 
material occur due to the fault of the SUBCONTRACTOR, the latter shall repair the 
damaged materials to the satisfaction of the Engineer. 

During placement of the geotextile, care shall be taken not to entrap soil, stones or 
excessive moisture that could hamper subsequent seaming of the geotextile as judged by 
the Engineer. 

The geotextile shall not be exposed to precipitation prior to being installed and shall not 
be exposed to direct sunlight for more than 15 days after installation. 

The geotextile shall be covered as soon as possible after installation and approval. 
Installed geotextile shall not be left exposed for more than 15 days. 

Material overlying the geotextile shall be carefully placed to avoid wrinkling or damage 
to the geotextile. 

***END OF SECTION*** 
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SPEC-022274986 
EROSION MATTING 

ATTACHMENTS: Staple Patterns "A" through "E" fiom North American Green 

PART1 GENERAL 

1.01 SUMMARY 

A. This Specification section covers the supply and installation of erosion controls for the 
channels and slopes of the embankments as shown on the Drawings. All activities 
performed by the SUBCONTRACTOR at any tier shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

B. General erosion control matting for construction will be dictated by RFETS erosion 
control procedures. 

1.02 REFERENCES 

A. The publications listed below form a part of this specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the reference test methods shall be used in all cases. 

1. American Society for Testing and Materials (ASTM) 

a. ASTM D 1682 Standard Test Method for Measuring Tensile Strength 
and Percent Strength Retention of Material after 1000 hours of Exposure 
in Xenon-Arc Weatherometer 

b. ASTM D 4355 Standard Test Method for Deterioration of Geotextiles 
fi-om Exposure to Ultraviolet Light and Water (Xenon-Arc Type 
Apparatus) 

c. ASTM D 5035 Standard Test Method for Breaking Force and Elongation 
of Textile Fabrics (Strip Method) 

d. ASTM D 5199 Standard Test Method for Measuring Thickness of 
Textile Materials 

e. ASTM D 526 1 Standard Test Method for Mass Per Unit Area of 
Geotextiles 

1.03 GENERAL 

A. The SUBCONTRACTOR shall implement the storm water pollution prevention 
measures specified in this section and in Section 02228 EROSION CONTROL in a 
manner which will ensure that soils are retained on-site. 
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1.04 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTORy the QCSM, and the CQAE in accordance with Section 01305 
SUBMIlTAL PROCEDURES: 

1. Manufacturing, Sampling, and Testing 

a. Prior to scheduled use, erosion mat manufacturer's quality control 
manual, including instructions for storage, handling, installation, 
seaming, and repair. 

2. Erosion Mat 

a. Manufacturer's Certificate of Compliance stating that the erosion mat 
meets the requirements of this section. This submittal shall include 
copies of manufacturer's quality control test results. The Certificate of 
Compliance shall be attested to by a person having legal authority to bind 
the erosion mat manufacturing company. 

1.05 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

E. 7he work wil! be Ilronitorec! uzc! tested at the apprqriate frequencies in accordance witl? 
the requirements of the approved QNQC plan. 

PART 2 PRODUCTS 

2.01 SYNTHETIC EROSION CONTROL MATERIALS 

A. The synthetic erosion control shall be North American Green (NAG) C125 or equivalent. 
The coconut fiber shall be evenly distributed over the entire area of the mat. The blanket 
shall be covered on the top and bottom with heavyweight polypropylene netting having 
ultraviolet additives to delay breakdown and an approximate 0.625 x 0.625 inch (1.59 x 
1.59 centimeter [cm]) mesh size. Table A contains further physical properties of the C125 
erosion control blanket. 
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Table A 

B. Permanent erosion control material shall be NAG C350 andor P550 or equivalent at 
locations as shown on the Drawings. 

The matrix shall be evenly distributed across the entire width of the matting and stitch 
bonded between a super-heavy-duty W-stabilized bottom net with 0.50 x 0.50 inch 
(1.27 x 1.27 cm) openings, an ultra-heavy-duty W stabilized, dramatically corrugated 
(crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The 
corrugated netting shall form prominent, closely spaced ridges across the entire width of 
the mat. 

All mats shall be manufactured with a colored thread stitched along both outer edges 
(approximately 2-5 inches [5-12.5 cm] from the edge) as an overlap guide for adjacent 
mats. 

PART 3 EXECUTION 

3.01 INSTALLATION OF SYNTHETIC EROSION CONTROL MATEFUAL IN CHANNELS 

A. Placement 

1. Begin 10 feet back from the top of the channel by anchoring the blanket in a 
6-inch deep by 6-inch wide trench. Staple into trench and backfill per 
manufacturer’s recommendations. 

2. Roll center blanket in direction of water flow on bottom of channel. 

3. Place blankets end over end (shingle style) with a 6-inch overlap. Use a double 
row of staggered staples 4 inches apart (or an alternative method approved 
through the RFI process) to secure blankets. 

4. Full-length edge blankets at top of side slopes must be anchored in 6-inch-deep 
by 6-inch-wide trenches. Staple into trench and backfill per manufacturer’s 
recommendations. 

5. Blankets on side slopes must be overlapped 4 inches (2 inches for NAG C350 
matting) over the center blanket and stapled. 
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6. Staple the entire length over the width of the channel. Staple pattern “ E  will be 
used for both east and west channels. All erosion blankets shall receive staples 
as shown on the Drawings. See Section 3.04 for staple patterns. 

7. The terminal end of the blankets must be anchored in a 6-inch-deep by 6-inch- 
wide trench. Staple into trench and backfill per manufacturer’s recommendations. 

3.02 INSTALLATION OF SYNTHEiTIC EROSION CONTROL MATERIAL ON SLOPES 

A. Placement 

1. Place erosion mat (C125, C350, P550, or equivalents) in the areas shown on the 
Design Drawings. 

2. Begin 10 feet back from the top of the slope by anchoring the blanket in a 6-inch- 
deep by 6-inch-wide trench. 

3. Staple into trench and backfill per manufacturer’s recommendations. 

4 Roll the blankets down or horizontally across the slope. 

5.  The edges of parallel blankets must be stapled with approximately 5-inch 
overlap. 

6. When blankets must be spliced down the slope, place blankets end over end 
(shingle style) with approximately 4-inch overlap. Water should flow from 
upslope mat onto downslope mat without flowing under. Staple through 
overlapped area, approximately 12 inches apart. 

7. Staple the entire length over the width of the slope. Use the recommended staple 
pattern from paragraph 3.03 based on application, slope, and slope length (or an 
alternative method approved through the RFI process). 

3.03 STAPLE PATTERNS 

A. General 

1. Table B lists staple patterns shall be used for erosion control materials placed on 
slopes. 
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Tahle R 

275 
250 

B C C C 
B C C C 

225 
200 
175 

B B C C 
B B C C 
B B C C 

150 
125 
100 

a. Staple Pattern “A” 

A B C C 
A A C C 
A A C C 

0.7 staples per square yard using 6-inch, 1 1-gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 6.0-foot intervals and staggered along 
the shorter edge at 6.5-foot intervals. See the Staple Pattern Template at 
the end of this Specification. 

75 
50 
25 

b. Staple Pattern “ B  

A A B C 
A A B B 
A A B B 

1.15 staples per square yard using 6-inch, 1 1-gauge wire “ U  staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 6-foot intervals and staggered along the 
shorter edge at 3-foot intervals and 1.5-foot intervals from the edge. See 
the Staple Pattern Template at the end of this Specification. 

C. Staple Pattern “C” 

1.7 staples per square yard using 6-inch, 1 I -gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 4-fOOt intervals and staggered along the 
shorter edge at 2-foot intervals and 1.5-foot intervals from the edge. See 
the Staple Pattern Template at the end of this Specification. 

d. Staple Pattern “D’ 

3.4 staples per square yard using 6-inch, 1 1-gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 2-foot intervals and along the shorter 
edge at 20-inch intervals. See the Staple Pattern Template at the end of 
this Specification. 
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e. Staple Pattern “ E  

3.75 staples per square yard using 6-inch, 1 1-gauge wire “U” staples. 
8-inch staples and longer may be used for loose soils. 9-gauge wire 
staples or heavier may be necessary in hard or rocky soils. Staples shall 
be placed along the long edge at 2-foot intervals. Short edge rows shall 
alternate between 20-inch intervals starting at the edge and 20-inch 
intervals starting ftom an additional staple placed 10 inches from the 
edge. See the Staple Pattern Template at the end of this Specification. 

3.04 MAINTENANCE 

A. The SUBCONTRACTOR shall maintain the temporary and permanent vegetation, 
erosion and sediment control measures, and other protective measures in good and 
effective operating condition by performing routine inspections to determine condition 
and effectiveness, by restoration of destroyed vegetative cover, and by repair of erosion 
and sediment control measures and other protective measures as per WETS erosion 
control procedures. 

***END OF SECTION*** 
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ATTACHMENT 

STABLE PATTERNS “A” THROUGH “E” FROM 
NORTH AMERICAN GREEN 



STAPLE PATTERN GUIDE 

(5cm- *2'-5" (5cm-12.5cm) 

0.7 STAPLES PER SQ. YD. 
(0.8 STAPLES PER SQ. M) 

For blankets with the optional North American 
Green DOT Systemw place staples/stakes 
through each of the BLUE colored dots. 

0 + b- *2'-5" (5cm-12.5cm) -4 t- o 
C2'-5' (5cm-12.5cm) + 

14649 HIGHWAY 41 NORM 
EVANSVILLE, IN 47725 

CANADA 1-80-2040 
www.nagreen.com 

USA 1-800-772-2040 

+ t- *2'-5' (5cm-12.5cm) 
A4 n 

I 
1 3' (o.9m) 
I 

6' (1.8m) I 
I 
I -  
L- 1.6' (0.5m) I 

1 "  1.6' (0.5m) 
Seam Stitchn 

I 

I 
I I 

I I 
0 1  10  

W 

1.15 STAPLES PER SQ. YD. 1.7 STAPLES PER SQ. YD. 
(1.35 STAPLES PER SO. M) (2.0 STAPLES PER SQ. M) 

For blankets with the optional North American 
Green DOT Systemn place staples/stakes Green DOT Systemm place staples/stakes 
through each of the RED colored dots. through each of the GREEN colored dots. 

For blankets with the optional North American 

*2'-5" (5cm-12.5cm) *2'-5' (5cm-12.5cm) 

Seam Stitchn 

3.4 STAPLES PER SO. YD. 3.75 &AP& PER SO. 6. 
(4.1 STAPLES PER SQ. M) 

Green DOT Systemn place staples/stakes 
through each of the WHITE colored dots. 

(4.5 STAPLES PER SO. M) 
For blankets with the optional North American 

Green DOT Systemw place staples/stakes 
through each of the YELLOW colored dots. 

For blankets with the optional North American 

*Location of Seam StitchNwiIl vary depending on North American Green product type: 
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SPEC-02228-0987 
EROSION CONTROL 

PART1 GENERAL 

1.01 SUMMARY 

A. Specifications for erosion control components and their installation. All activities 
performed by the SUBCONTRACTOR shall be in accordance with all applicable 
Federal, State, and local laws and regulations and RFETS erosion control procedures. 

1.02 REFERENCES 

A. The publications listed below form a part of this specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the reference test methods shall be used in all cases. 

1. American Society for Testing and Materials (ASTM) 

a. ASTM D 3786 Hydraulic Bursting Strength of Knitted Goods and 
Nonwoven Fabrics - Diaphragm Bursting Strength Tester Method 

b. ASTM D 4439 Standard Terminology for Geotextiles 

c. ASTM D 4491 Water Permeability of Geotextiles by Permittivity 

d. ASTM D 4533 Trapezoid Tearing Strength of Geotextiles 

e. ASTM D 4632 Grab Breaking Load and Elongation of Geotextiles 

f. ASTM D 475 1 Determining Apparent Opening Size of a Geotextile 

g. ASTM D 4873 Identification, Storage, and Handling of Geotextiles 

1.03 GENERAL 

A. The SUBCONTRACTOR shall implement the storm water pollution prevention 
measures specified in this section, and outlined in the Work Control Document(s) in a 
manner which will ensure that all soils are retained on-site. 

1.04 EROSION AND SEDIMENT CONTROLS 

A. The controls and measures required by the SUBCONTRACTOR are described below. 

1. Stabilization Practices 

The stabilization practices to be implemented shall include geotextiles, erosion 
control mats, and preservation of mature vegetation. 
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2. Structural Practices 

Structural practices shall be implemented as per RFETS erosion control 
procedures to divert flows from exposed soils, temporarily store flows, or 
otherwise limit runoff and the discharge of pollutants from exposed areas of the 
site. Structural practices shall be implemented in a timely manner during the 
construction process to minimize erosion and sediment runoff. Structural 
practices shall, as a minimum, include the following devices, as applicable: 

a. Silt Fences 

The SUBCONTRACTOR shall maintain existing silt fences and provide 
additional silt fences as necessary for temporary structural practice to 
minimize erosion and sediment runoff. Silt fences shall be properly 
installed to effectively retain sediment immediately after completing 
each phase of work where erosion would occur in the form of sheet and 
rill erosion (e.g., clearing and grubbing, excavation, embankment, and 
grading). 

b. Straw Bales and/or Straw Waddles 

The SUBCONTRACTOR shall provide bales of straw and/or straw 
waddles as a temporary structural practice to minimize erosion and 
sediment runoff. Bales and/or waddles shall be placed to effectively 
retain sediment immediately after completing each phase of work (e.g., 
clexing and p h b i n g ,  excavation, embankment, end grading) in each 
independent runoff area. 

C. GeoRidge@ 

The SUBCONTRACTOR shall provide GeoRidge? as a temporary 
structural practice to minimize erosion and sediment runoff. 
GeoRidgesB shall be placed to effectively retain sediment immediately 
after completing each diversion berm and side channel phases of work. 
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0 PART2 PRODUCTS 

2.01 COMPONENTS FOR SILT FENCES 

0 

0 

70 

A. Filter Fabric 

1 .  The geotextile shall comply with the requirements of ASTM D 4439 and shall 
consist of polymeric filaments which are formed into a stable network such that 
filaments retain their relative positions. The filament shall consist of a long- 
chain synthetic polymer composed of at least 85 percent by weight of ester, 
propylene, or amide and shall contain stabilizers andor inhibitors added to the 
base plastic to make the filaments resistance to deterioration due to ultraviolet 
and heat exposure. Synthetic filter fabric shall contain ultraviolet ray inhibitors 
and stabilizers to provide a minimum of six months of expected usable 
construction life at a temperature range of 0 to 120 degrees F. Unless otherwise 
approved by the SQAh4 or CONTRACTOR, the filter fabric shall meet the 
following requirements: 

Table A 
Filter Fabric For Silt Screen Fence 

Grab Tensile Elongation (%) 
Trapezoid Tear I ASTM D 4533 I 55 lbs. min. I I ASTM D 4632 (30% m a . )  I 100 lbs. min. 

I Mull& Burst I ASTM D 3786 I 270 lbs. min. I 

B. Silt Fence Stakes and Posts 

1 .  The SUBCONTRACTOR may use either wooden stakes or steel posts for fence 
construction. Wooden stakes utilized for silt fence construction shall have a 
minimum cross section of 2 inches by 2 inches when oak is used and 4 inches by 
4 inches when pine is used, and shall have a minimum length of 5 feet. Steel 
posts (standard "U" or "T" section) utilized for silt fence construction shall have a 
minimum weight of 1.33 pounds per linear foot and a minimum length of 5 feet. 

2.02 COMPONENTS FOR STRAW BALES AND/OR WADDLES 

A. The straw in the bales and waddles shall be stalks from oats, wheat, rye, barley, or rice, 
furnished in air-dry condition. The bales shall have a standard cross section of 14 inches 
by 18 inches. All bales shall be either wire-bound or string-tied. The 
SUBCONTRACTOR may use either wooden stakes or steel posts to secure the straw 
bales to the ground. Wooden stakes utilized for this purpose shall have a minimum 
dimensions of 2 inches x 2 inches in cross section and shall have a minimum length of 
3 feet. Steel posts (standard "U" or "T" section) utilized for securing straw bales, shall 
have a minimum weight of 1.33 pounds per linear foot and a minimum length of 3 feet. 
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2.03 COMPONENTS FOR GEORIDGES 

A. The GeoRidge@ system comprises a series of synthetic, porous berms installed 
perpendicular to the direction of flow. The GeoRidge@ berms are constructed of a UV- 
stabilized high-density polyethylene. GeoRidge@ is designed to increase channel and 
slope roughness to reduce flow velocity. Where soils are very loose or very firm, use 
250 mm galvanized spikes with washers. 

PART 3 EXECUTION 

3.01 

3.02 

3.03 

3.04 

INSTALLATION OF SILT FENCES, STRAW BALES, AND STRAW WADDLES 

A. Install as per RFETS erosion control procedures. 

INSTALLATION OF GEORIDGES~ 

A. GeoRidge@ shall be installed on top of the erosion control blanket for a given channel. 
For multiple GeoRidge@ panels in the same row, overlap panels by minimum 50 mm 
(2 inches). Cut a slot in the crest of the overlapping berm to allow contact between the 
foot of the berm and the soil. 

B. Anchor GeoRidge@ with a 10 inch spike. Anchor spacing depends on soil condition and 
density. Minimum recommendation is 3 anchors on the upstream side and 2 anchors on 
the downstream side. Install to prevent water fiom going around or under the 
Geofidge@. 

C. Subsequent panels shall extend both across the bottom of the ditch and opposite the 
sideslope, as well as up the original backslope or sideslope at the distance determined by 
the Engineer. 

D. 

MAINTENANCE 

Install as per manufacturer’s recommendations if different from above. 

A. Maintain erosion controls as per RFETS erosion control procedures. 

INSPECTIONS 

A. General 

I .  The SUBCONTRACTOR shall inspect disturbed areas of the construction site as 
per WETS erosion control procedures. 

***END OF SECTION*** 
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SPEC-02245-0988 
STONE AND AGGREGATE MATERIALS 

PART1 GENERAL 

1.01 

1.02 

1.03 

1.04 

1.05 

SUMMARY 

A. This specification section covers the supply, installation, and testing of stone protection 
materials for the central channel as shown on the Drawings. All activities performed by 
the SUBCONTRACTOR or any subcontractor at any tier shall be in accordance with all 
applicable Federal, State, and local laws and regulations. 

REFERENCES 

A. The publications listed below form a part of the specification to the extent referenced. 
The publications are referred to in the text by basic designation only. The most recent 
version of the referenced Test Methods shall be used in all cases. 

1. American Society for Testing and Materials (ASTM) 

a. ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 

b. ASTM C I27 Specific Gravity and Absorption of Coarse Aggregates 

c. ASTM C 13 1 Resistance to Degradation of Small-size Coarse Aggregate 
by Abrasion and Impact in the Los Angeles Machine 

d. ASTM D 422 Method for Particle Size Analysis of Soils 

SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR in accordance with Section 01 305 SUBMITTAL PROCEDURES: 

1. Suppliers’ Test Results demonstrating compliance with Part 2 and stone geologic 
source. 

EQUIPMENT 

A. All equipment and tools used in the performance of the work will be subject to approval 
by the CONTRACTOR before the work is started and shall be maintained in satisfactory 
working condition at all times. 

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

B. The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QAIQC plan. 
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PART 2 PRODUCTS 

2.01 MATERIALS 

A. Riprap 

1. Stone used for riprap shall be hard, dense, angular in shape, resistant to 
weathering, and free from seams, cracks or other structural defects. The stone 
shall have a specific gravity of at least 2.60. Each piece shall have its greatest 
dimension not greater than four times its least dimension. The riprap shall be 
reasonably well-graded from coarse to fine, falling within the limits of the 
gradation requirements given in Table A. 

2. Control of gradation will be by visual inspection and the supplier's gradation 
submittal as shown in Table A. 

Table A 
RIPRAP GRADATION REOUIREMENTS 

I I DS0 stone size' % of Material Typical Stone I (inches) I Smaller Than I Dimensions' Weight4 (pounds) 
I Typical Stone2 I (inches) I 

6 I 70-100 I 12 85 

Notes: 
IDSo = Nominal stone size 
'Based on typical rock weight 
'Equivalent spherical diameter 
4Based on specific gravity=2.60 

B. Boulders 

1. Boulders shall be hard, dense, angular in shape, resistant to weathering, and free 
from seams, cracks or other structural defects. The stone shall have a specific 
gravity of at least 2.60. Boulders shall be at least 24-inches in one dimension so 
that when buried 6-inches, 18-inches are exposed. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Areas on which separation geotextile, bedding material, riprap, or boulders are to be 
placed shall be graded and dressed to lines and grades shown on the drawings and in 
accordance with Section 021 10 SITE PREPARATION. Eroded or washed-out areas 
shall be repaired prior to placement of material. 
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3.02 STONE 

A. General 

Riprap and boulders shall be placed within the limits shown on the drawings. 

B. Placement 

1. Riprap stone shall be placed in such manner as to produce a reasonably 
well-graded mass of rock with the minimum practicable percentage of voids. 
Riprap shall be placed to its full course thickness in one operation. The larger 
stones shall be well distributed and the entire mass of stones in their final 
position shall be roughly graded to conform to the gradation specified. The 
finished riprap shall be free from objectionable pockets of small stones and 
clusters of larger stones. The desired distribution of the various sizes of stones 
throughout the mass shall be obtained by selective loading of the material at the 
quarry or other source and by controlled dumping of successive loads during 
final placing and placement. Zero drop height placement procedures are to be 
utilized for riprap stone. Rearranging of individual stones by mechanical 
equipment or by hand will be required to the extent necessary to obtain a 
reasonably well-graded distribution of stone sizes as specified above. Riprap 
shall be placed from down slope to up slope to form a continuous buttress of rock 
as placement progresses. 

2. Boulders shall be spaced per the design drawings. Placement will begin with the 
excavation of a 6-inch deep hole wide enough to bury the bottom 6-inches of the 
boulder. Erosion mat per the design drawings will be placed over the hole 
followed by placement of the boulder. The erosion mat shall be scored or cut in 
the area over the hole prior to boulder placement to limit tension of the erosion 
mat. The boulder will be placed so that 6-inches are buried and a minimum of 
18-inches is above grade within the channel bottom. Alternatives methods may 
be used by the SUBCONTRACTOR so long as erosion mat or other separation 
layer such as geotextile is located under the boulder. 

3.04 GROUTING 

A. Where shown on the Drawings, fill spaces between stones with cement mortar. Use 
sufficient amount of mortar to fill voids and leave face surface of stone exposed. Place 
grout from bottom to top and sweep surface with stiff broom. After grouting is 
completed, wet-cure surface. 

3.05 PROTECTION 

A. The SUBCONTRACTOR shall maintain the riprap stone and boulders until accepted and 
any material displaced by any cause shall be replaced. 

***END OF SECTION*** 
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SPEC-02900-0990 
SEEDING 

PART1 GENERAL 

1.01 SUMMARY 

A. The vegetation requirements for seeding shall be as described in the plans referenced 
below. All activities performed by the SUBCONTRACTOR shall be in accordance with 
all applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. The following publications listed below form a part of the Specification to the extent 
referenced. The publications are referenced in the text by basic designation only. The 
most recent version of the referenced test methods shall be used in all cases. 

1. American Society for Testing and Materials 

a. ASTM D 2974 Standard Test Methods for Moisture, Ash, and Organic 
Matter of Peat and Other Organic Soils 

2. U.S. Department of Agriculture Federal Seed Act of 9 August 1939 (55 Stat. 
1275) 

3. The WETS Revegetation Plan (Jan 2004, Rev 2) 

1.03 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 0 1305 SUBMITTAL 
PROCEDURES: 

1 .  Manufacturer's Catalog Data: 

Manufacturer's standard catalog data giving the brand names and catalog 
numbers of erosion control materials, in sufficient detail to demonstrate complete 
compliance with this section. 

2. Manufacturer's Instructions: 

The manufacturer's installation instructions and procedures. 

3. Approval of Materials: 

Material sources and material test results prior to field use. 

4. Certified copy of seed analysis. 

5 .  Seed bag tickets. 
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1.04 

1.05 

CONSTRUCTION QUALITY ASSURANCWQUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QA/QC Plan and the Work Control Document(s) (WCD). 

The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. 

B. 

DELIVERY, STORAGE, AND HANDLING 

A. Delivery 

Material used for seeding, such as seed, fertilizer, hay, hay bales, blankets, etc., shall be 
inspected upon arrival at the job site. 

B. Storage 

Seed shall be protected from any drying, moisture or contamination by detrimental 
material upon delivery and when being stored. 

PART 2 PRODUCTS 

2.01 SEED 

A. The pure live seed (PLS) mixture to be used shall be as follows: 

1. Seed Mixture: 

a. The seed is to be ordered as PLS. 

b. The seed must be certified weed-fiee. 

C. Seed is to be ordered and bagged separately by species (i.e., the seed 
company should deliver all the seed in separate bags by species). This 
allows Site ecologists to examine the seed for purity prior to seeding. 

d. Seed bag tags will be pulled off the bags and provided to the 
CONTRACTOR. 

B. See Attachment for additional information. 

2.02 NUTRIENT AMENDED SOIL/TOPSOIL 

A. As per the WETS Revegetation Plan (January 2004 revision 2) WETS Revegetation 
Plan. 

B. See Attachment for additional information. 

SPEC-02900-0990-2 



2.03 SOIL EROSION CONTROL MATERIAL AND STAPLES 

A. Erosion control materials shall conform to Section 02228 EROSION CONTROL 

1. Synthetic Erosion Control Materials 

2. Silt Control Fence 

3. Straw Bales 

PART 3 EXECUTION 

3.01 SEEDING 

A. Seeding will take place per the current WETS Revegetation Plan. Seeding of the 
channels, diversion berms, and buttress sideslope where vegetation is required for 
permanent erosion control will be seeded with the following additional steps: 

0 

The area will be ripped. 

A minimum of 2-inches of bottom alluvium (excavated from buttress area) will be 
placed on the surface. 

A DGR LGP dozer (track pressure of 4.97 psi) will be used to grade and construct the 
berms and channels to minimize over-compaction. 

Seed will be hand broadcast due to safety issues of using equipment on berms. 

Erosion mat will be placed per manufacturer’s recommendations. 

No vehicles or equipment will be allowed on the berms or in the channels without 
specific authorization from the RM. 

B. See Attachment for additional information. 

***END OF SECTION*** 
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ATTACHMENT 

REWEGETATION SPECIFICATION SHEET 
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@ 0 3 8  

lBfmf5m 
HiIside Slope A r e a s  (Hillside Arcas Or Areas With Slopes Greater Than 10%) - 

Revegetation Specification Sheet 
Thh RevegetPtfan SpccSeslioo heetSapueedes An Prevlous Revrgetatbn Informntloe Far RFETS 

Dato: 1/04 
Sedbed Prepnrath: 

I .  No impoatd topsoil will be used. 
2. Soil d c e  is to be ripped or scarified to &depth of 2 -3 feet to relieve soil cotnpaction, as needed 
3. 'Soil d a c e  is to be diaced to 

Seylm. 
1. 

soil particle size and get rid of larger d&,asneedcd. 

snachcd aeedmixhae fMtiletOhd mrmbcrofauesto be reseeded. The valuesin the hr,ight hand 
cohurm are thc amounts pa acrc to b e d  
NCITB; For broadcast seeding, doubIe the amounts shown in the far 

2. The q d  b to be ordercd as purelive seed (P'LS). 
3. TheseedmuStbe~f iedweedh.  
'4. Sced is to be otdercd and bagged aeparatpiy by ~ptcias (Le. the seed company should deliver all the seed m 

separate baga by species). This allows Site ecologists to o h  tbe seed for purity prior to seeding. 
5. Pnlltfiesecdbagtapa off the bags and provide them to Qa K-H Ecalo~y (Iraup. 

Seed AppHc~rUo~: 
1. Although no setding windows are specified. gfeater success may be achievcd when see- is done in latc 

fall, wiam, or carly Spl-iIQ. 
2. The s d  can be drill sctded or broadcast seeded over the disturbed areas. b f e  m to use the cacrect 

~ m o ~ ~ l l ~  of seed for the application method c h o k  
3. For broadcast seeding, hands- M meohanical mxlm such as a Centrifnga~ fas airblast, or h y h x d e r  

are to be'psed to distribute the sccd ARa broad- thc ~ R B  ia  to be drag-chinad or raked LO coverthe 
s e d  slightly and provide better scedlsd con&& Bm- may be more appropriate on the steeper 
slopes for saw ooncuna. 

4. . Brill.seeding is best d on the flat or shallow slope BT~SB. Fof drill =ding, the seeding depth $ to be 
bcrween 0.25 inches and 05 inches. Because the Sile is pone to high winds. drill seeding is'to be done using 
two passes. witb the applications being pcrpendicnler to each OMU and 45 degrees o m  &om thc 
predominant wind direction. Seerlfngshuuldnotbe done when uhdspeeds are grtaterthen20 mph. 

drill seeding. Be sure to ordcrthe coficcr varicty ofseed 
hand culuxxm. 

5.. set&ng ' will be done prior to any mulch appkations. 

No soil amendmats wjll be added without approval 0f.K-H Ecology Group. 
sall Anieodmeuts: 

Mdfeh Application; 
The following guidelines should he used to actcrminc the type ufaoaion control measures needcd for twegetation 
opplications. 

- & ? &  P 1 
cxinped straw- 0- looh 
Hydromulch* 0- 15% 
Erosion matting >15% 
*For 
more applicable becaw of cpaipmcnt consmink. 

aimpcd straw is more appropriate and less expensive, wh- for smallu mas hydromulch m y  be 

For application of crinqKd straw a d  hydromolch hllow the guidelinw bad below. For application of erosion fomtol 
matting, fillow the manufkcturns recommendations. Seed will be plated pior to application of awkm control 

1. Straw mulch is to bo eprtad evenly aemsm the megetat4 arcti after seeding (med or broadcast) has bear 
complded. It isto beappliedata rate of 1.5 tona per acre. 
pest the a c c ~ d b g  to the colaado Wced Fret Foragc Ad It shouldbe C- winter wheator oats andnot 
hava an a6tmd@m1! of seed Ladsgresmt in the m w .  

2. TBe straw is to thm bc crunptd into tbc soil to prevent it dnnn blowing away. IfcnrapG is mot hs i i l e ,  
then affcr the shaw has been blown onb tht seeded surface it is to be covacd with a chemical taddfier 

. 
Crimped Straw ""f 

The stmwmust bcctrrified as& and 

RocQ Plats lh- Tecb~rology Sitc 
Revegetation Plan Rcv. 2 
01i20m4 

l O f 3  * 
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6-iiclobly’’ and chemically acceptable for use at dre Site me those c.narpriscd of plaot gums or organic co- 
polymers. Tadcifier io to be applid at the manufacturer r w o d e d  nrte p” a m .  

Acaptabk hydromuldqs include inert wood and plant fibs pm&& (cellulose). oaly taclcilim based on 

gmundwatcr. T a c k i m  agents found to be “cnvirwmentel ly 6icnw and chanically acceptable for me at 
the Site am thost comprised of p h  gams or organk co-polyma~. Thb product know by the brand p8me 
‘%oilollardW WBS also f d  to be cbrmically acccptablc. 

2 Hydmmdch and tacLitirr am to be applial#tha muEictam rccommededxatesper acre. 
3. Applidon o f  seed within hydmmukh is  am an 8ocepteb practice at the Sit& Themfore arcas are to be 

secdcd (drilkd OT broadcast) prior to thc hydromulch application The hydrornnM is b be applied with a 
tackiryins agent to help prevent firrther aosion 

Hydromulch 
1. 
4 

vagctable-bastd bind#s are lmkplabb atthc sita to prevent undesired obcndcals hmlcachinginto tho 
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1.0 PROJECT DESCRIPTION 

The Original Landfill (OLF) is a 20-acre area where construction debris and general facility 

waste were placed from 1950 to 1968. The OLF is located on the south-facing slope just south of 

the Industrial Area pediment and borders on the northern side of Woman Creek. Accurate and 

verifiable records of the wastes placed in the landfill are not available. There is no information 

indicating that the OLF was used for routine disposal of radioactive material or other hazardous 

substance waste streams. 

The primary objective of the project is to reconfigure the landfill to improve stability, cover the 

waste with a minimum of 2 feet of soil, and provide surface water control. To achieve this 

objective, the project will include the following construction activities: regrade the existing 

slopes; add fill soil to achieve a consistent grade; cover the waste area with 2 feet of loose, un- 

compacted soil; and construct a soil buttress at the toe of the landfill. Surface water controls will 

include diversion berms and perimeter channels. Erosion control will include seeding and 

erosion mats. e 
This Construction Quality Assurance (QA)/Quality Control (QC) Plan has been developed to 

reflect the level of complexity of the project. 
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2.0 PURPOSE AND SCOPE 

QNQC for construction of the soil cover and buttress fill at the OLF (OLF Cover) will be 

conducted in accordance with this Construction QNQC Plan. This Construction QNQC Plan 

has been prepared for the Contractor (Kaiser-Hill Company, L.L.C. [Kaiser-Hill 3) in conjunction 

with the design of the OLF Cover and will be implemented in its entirety to ensure the following: 

0 All Rocky Flats Environmental Technology Site (WETS) project activities are 
performed in a manner consistent with the intent of all approved Design Drawings and 
Specifications. 

e All performance criteria are achieved. 

0 The specified quality of work is maintained. 

This Construction QNQC Plan is a site-specific document that addresses the organization, 

authority, responsibilities, specific QNQC requirements of project-specific tasks, and QNQC 

documentation and submittals. This document includes considerations specific to the 

requirements of the construction of the OLF Cover. 

DEFINITIONS OF QUALITY CONTROL AND QUALITY ASSURANCE 

Quality Control is the overall system of technical activities that measures the attributes and 

performance of a process, item, or service against defined standards to verify that the process, 

item, or standard meets the established requirements. 

Quality Assurance is the system that provides oversight and evaluation of the QC process and 

overall quality goals to ensure that QC is working effectively and that the project goals are being 

met. 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL ORGANIZATION 

3.1 PROJECT ORGANIZATION 

It is anticipated that the following personnel will serve in specific QNQC roles for the 

construction of the OLF Cover: 

1. 
2. 
3. 
4. 
5.  
6. 
7. 
8. 

Mike Keating (Kaiser-Hill), Responsible Manager (RM) and Site Engineer 
Randy Thompson (Earth Tech, Inc. [Earth Tech]), Design Manager (DM) 
Steve McQueary (Envirocon), Construction Site Manager (CSM) 
TBD, Construction Quality Assurance (CQA) Engineer (CQAE) 
TBD, Site QA Managers (SQAMs) 
To be determined (Golder), Quality Control Site Manager (QCSM) 
Golder, Quality Control Testing Subcontractor 
Ryan Archibald and Scott Powell (Earth Tech), Engineer’s Representatives (ERs) 

3.2 ROLES AND RESPONSIBILITIES 

The Kaiser-Hill Responsible Manager has responsibility for coordination of work performed at 

WETS by the construction subcontractor (Subcontractor). He has overall responsibility for 

verifying that all project participants safely and properly implement their duties as related to the 

construction of the OLF Cover. Changes to the project scope or the approach to the 

implementation of the design brought on by differing site conditions or refinements to the task 

approach will be approved through the Kaiser-Hill RM. The Kaiser-Hill RM will be assisted by 

the DM and in the field by the ER. 

The Design Manager will be responsible for providing the Contractor with a complete design 

package that includes design drawings, specifications, calculations, and a Construction QNQC 

Plan. The design package will be stamped by a Professional Engineer registered in the State of 

Colorado. The DM will also be responsible for reviewing and approving all Requests for 

InformatiodClarification (RFIs), submittals, and change orders. 

The Construction Site Manager will be responsible for managing all construction activities, 

equipment, construction quality, safety, staffing, and daily briefings. 

The Construction Quality Assurance Engineer will be responsible for certifying that the 

construction has been completed in accordance with the Environmental Protection Agency 
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(EPA)/Colorado Public Health and Environment (CDPHE)-approved plans, Design Drawings, 

Specifications, and changes. The CQAE will be a Professional Engineer registered in the State 

of Colorado who has provided engineering oversight for similar projects. The CQAE represents 

the organization responsible for QA; therefore, reference to the CQAE also refers to hisher 

company or designee. The designee for the OLF Cover installation will be the CQAE; any 

reference to the SQAM in this Construction QA Plan also refers to the CQAE. The CQAE is 

responsible for the implementation of and compliance with the CQA program for the 

construction scope of work. The CQAE will be on-site when appropriate. It is also the CQAE’s 

responsibility to approve submittals and submit them to the Design RM for final approval. QA 

personnel are responsible for monitoring QC activities to ensure that the work complies with the 

contract requirements. 

The Site Quality Assurance Manager is responsible for on-site project QA on a daily basis and 

for communication with the Design Team (Kaiser-HillEarth Tech). This mainly entails the 

responsitoility to monitor, ovcrsec, and direct the daily QA activity. n e  SQAM will complete a 

Daily QA Report and review the Daily QC Report. The SQAM will be present full-time for the 

duration of the project. The SQAM will support the CQAE in implementing the QA program. 

QA personnel are responsible for monitoring QC activities to ensure that the work complies with 

the contract requirements. The SQAM will verify decisions to excavate unsuitable material in 

the buttress excavation. 

The Quality Control Site Manager will be on-site during all work activities related to the 

design and verify that day-to-day tasks are performed according to the approved project 

specifications and procedures and will report directly to the RM, CSM and the CQAE. The 

QCSM will be on-site full-time for the duration of the project. The QCSM shall have provided 

QA or QC oversight for similar projects. The QCSM’s daily activities will include accumulation 

of data for and preparation of the Daily QC Report, material testing, and coordination and 

control of project-specific quality records. The QCSM will also implement QC and take the lead 

role in promoting and enforcing QC for all project subcontractors as well as coordinating all 
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project inspections in accordance with criteria established by the overall construction team. The 

QC process will be the complete responsibility of the Contractor and its Subcontractor. 

The Engineer’s Representatives will be available to the project to clarify and resolve design 

issues as they arise during construction activities. It is important to have timely resolution of 

every issue to eliminate delays. 

The Site Engineer will be responsible for evaluating field engineering issues, developing 

proposed design changes, and making engineering decisions as per specifications and QNQC 

Plan. The Site Engineer will be supported by geologist and geotechnical engineer as needed. 

The CDPHE Project Representative will be responsible for evaluating and approving all 

project changes. The CDPHE Project Representative should be on-site during all construction 

activities. 
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4.0 PROJECT MEETINGS 

Periodic meetings will be held throughout the construction project. These meetings are intended 

to maintain communication among the Contractor, Subcontractor, Design Engineer, CQAE, 

QCSM, Department of Energy (DOE), EPA, CDPHE, and their representatives. These meetings 

will help maintain familiarity with construction procedures and activities, quality issues, health 

and safety issues, and field changes, if any. 

The schedule, agenda, and attendees of these meetings are discussed in the following 

subsections. 

4.1 PRE-CONSTRUCTION MEETING 

A pre-construction meeting shall be held before the start of construction activities. At a 

minimum, the meeting will be attended by the DOE, the QCSM, who is in charge of QC 

activities; the CQAE, who is charge of QA activities; the Kaiser-Hill Construction Manager; the 

CSM; the DM; and representatives from the CDPME and EPA. The meeting shall include the 

following: 

0 
Review the project history, design and project organization; 

Discuss project safety, personal protective equipment, monitoring, hazards, heavy 
equipment, trucking, etc.; 

Discuss the Radiological Work Permit, including personal protective equipment, surveys, 
and controls; 

Discuss the CQA and construction QC documents, procedures, and communications; 

Project Schedule; 

Regulator oversight; 

Establish procedures by which the Subcontractor assists the QNQC staff in obtaining 
samples; and 

Review the protocol(s) for handling construction deficiencies, repairs, and retesting 
outlined in the following section. 
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4.2 DAILY PRE-EVOLUTION MEETING 

The construction project personnel will meet every day prior to starting work to discuss work 

assignments, safety, construction activities, work approaches, and QC issues. Attendees will sign 

the roster for the meeting. 

4.3 WEEKLY PROGRESS MEETINGS 

Weekly progress meetings will be held with the KH Management Team, QNQC Staff, DOE, 

EPA, and CDPHE to: 

0 

0 

0 

0 

Review and discuss the previous week’s activities and progress, 
Discuss current and future work, 
Discuss any current or potential construction problems, 
Discuss outstanding action items and their resolutions, and 

0 Discuss new action items. 

The Kaiser-Hill RM will schedule and conduct the weekly progress meetings and will transmit 

the meeting minutes to all parties attending the meeting. Other individuals may be requested to 

attend the weekly meetings depending upon recent or future work activities. The SQAM will 

attend the meetings and designated representatives fiom the CDPHE and EPA shall be invited by 

the Kaiser-Hill RM to attend all weekly meetings so that they may discuss and evaluate progress. 

4.4 WEEKLY CONSTRUCTION MEETINGS 

Weekly construction meetings conducted by the CSM and attended by construction staff will be 

held to: 

0 

0 

0 

0 

Review and discuss the previous week’s construction activities and progress, 
Discuss current and future construction work, 
Discuss any current or potential construction problems, 
Discuss outstanding action items and their resolutions, and 

0 Discuss new action items. 

These meetings are intended to discuss detailed construction issues with the construction 

management team. The SQAM will attend these meetings or assign a representative to attend in 

hisher absence. 
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4.5 PROBLEM OR WORK DEFICIENCY MEETINGS 

Special meetings may be held when a problem or deficiency occurs or is identified. Special work 

deficiency meetings will be attended by the RM, QCSM, Design Manager, CQAE, SQAM, 

relevant subcontractors, and/or other involved parties, as necessary. The purpose of these 

meetings is to identify problems or deficiencies in the construction work, review alternative 

solutions, and select and implement corrective measures to resolve the problems or deficiencies. 

4.6 MANAGER’S MEETING 

Construction safety occurrences will be evaluated by a team of RISS Managers, DOE Safety 

Representatives, KH Safety, and the project team. Safety occurrences will be evaluated to 

determine the root cause and corrective measures will be implemented to minimize the 

likelihood of re-occurrence. 
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5.0 COMMUNICATION 

5.1 CHANGED CONDITIONS/CHANGE NOTICES 

A key element of the design and construction process is addressing changes in project scope, 

changes in site conditions, and design changes to improve the quality of the finished product. 

These project changes will be managed by the RFI or Engineering Change Request (ECR) 

process. The objective of the project is to reconfigure the existing landfill into a more stable 

configuration with a minimum of 2 feet of soil cover. 

5.1.1 Field Changes 

Field changes include minor alignment adjustments to the limits of the landfill due to field 

conditions. This may include limits of the cover soil, limits of regarding, diversion berm 

alignment, and perimeter channel alignments. 

The changes will be approved by the RM and documented in the field logs of the foreman or 

superintendent. The adjustments will be surveyed during final topography survey and as-built 

preparation. 

0 

5.1.2 Request for Information 

The Contractor/Subcontractor will describe the issue and potential solutions on the RFI or ECR 

form and forward it to the DM, the Engineer of Record or designee for review. The DM or 

designee will concur with the change or recommend an alternative change. All RFIs will be 

tracked. A copy of the approved RFI form will be forwarded to the CQAE. Minor design 

changes will be documented and approved by the Kaiser-Hill Construction Manager/RM. 

5.1.3 Engineering Change Request 

The Contractor/Subcontractor will describe the issue and recommended an engineering change 

on the ECR form and forward it to the DM, the Engineer of Record or designee for review. The 

DM or designee will concur with the engineering change or recommend an alternative change. 

All ECRs will be tracked. A copy of the approved ECR form (and drawings) will be forwarded 
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to the CQAE. Minor design modifications will be documented and approved by the Kaiser-Hill 

RM. 

5.2 DAILY REPORTS TO RISS 

The RM meets daily with the RISS vice president to discuss schedule, project issues, budget, 

safety, and productivity. 

5.3 WEEKLY STATUS REPORTS 

The Rh4 will generate a weekly e-mail to update DOE, EPA, CDPHE, project team, and RISS 

management on activities completed in the previous week and activities proposed for the coming 

week. 
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6.0 DOCUMENTATION 

6.1 QNQC DOCUMENTATION 

Final acceptance of the OLF Cover will be achieved through adequate documentation of the 

construction and QNQC activities. Attachment 1 provides sample project forms to be used 

throughout construction of the OLF Cover and lists the party responsible for the completion of 

each form. Final approval of all project forms will come from the CQAE and the Kaiser-Hill 

RM or their designee(s). All project forms may be modified to suit construction activities as 

long as the modifications are approved by the CQAE and the Kaiser-Hill RM. The project forms 

are: 

0 Daily Quality Control Report 
0 Daily Quality Assurance Report 
0 Field Nuclear Density Test Log 
0 Material Deliveryhnventory Checklist 
0 Submittal Register " 

Transmittal Form 
Request for Information Fonn 

0 Engineering Change Request Form 

Project forms are not limited to this list and may be added as needed during construction or as 

required by the CQAE. 'Completed forms will be included in the Construction Completion 

Report described in Section 8.3. 

6.2 DOCUMENTATION PROCEDURES 

All project forms will be completed in blue or black ink in a legible manner. Errors made in any 

handwritten form will be crossed out with a single line and the correct information entered. The 

change will be initialed and dated by the individual making the correction. 

When a project form has been completed, it will be submitted to the SQAM for review and 

approval. After approval by the SQAM, the forms will be submitted to the Kaiser-Hill Rh4. 
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6.3 RECORD KEEPING 

Original project records will be maintained on-site by the Subcontractor. Copies of project 

records generated on the site during construction will be placed in a file cabinet under the control 

of the QCSM and SQAM. Examples of on-site project records include daily reports, testing logs, 

and load tickets. Following construction, relevant file copies of all site records will be kept by 

the Subcontractor, the CQAE, and the Contractor. 

6.4 NONCONFORMING CONDITIONS 

Nonconforming conditions will first be noted in the QCSM’s or SQAM’s daily report. The 

reports will have action item checklists that will be carried over to following reports until the 

nonconformance is remedied. If the issue cannot be addressed by the QCSM or the SQAM, the 

nonconforming conditions may be handled through the RFI process. In any case, discussion of 

nonconforming conditions will take place during weekly construction meetings. 
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7.0 QUALITY ASSURANCE/QUALITY CONTROL PROCESS 

7.1 CONSTRUCTION QUALITY CONTROL 

The QC program will ensure that the construction of the OLF Cover is conducted in accordance 

with the Design Drawings and Specifications approved by CDPHE. The QCSM will be 

responsible for implementing the QC requirements set forth in the Design Drawings and 

Specifications. QC activities are outlined in the Specifications and summarized in Table 7.1. 

All QC deficiencies will be reported to the SQAM for resolution. The Contractor will obtain the 

services of an independent QC laboratory/firm (when this function is not delegated to the 

supplier/installer in the Specifications) to ensure QC monitoring/testing of all design 

components. All QC laboratories/firms will be approved by the Contractor. The latest version 

of all American Society for Testing and Materials testing standards shall be utilized. 

In general, QC test locations will be chosen either randomly or based on identified suspect areas. 

The final QC tests will be performed on the remaining fractions at the required frequency 

interval given in Table 7.1. Material quantity estimates are given in Table 7.2. 
0 

7.2 QUALITY ASSURANCE 

The CQAE will oversee and audit the QC testing equipment, procedures, and results throughout 

the project to ensure that proper QC testing equipment and methods are used and that accurate 

QC test results are obtained. The minimum QC testing frequencies are presented in Table 7.1. 

The CQAE will verify a minimum 5 percent of the field QC test results by performing QA tests 

on the same materials. If both the QA and the QC test results on a given material meet the 

Specification requirements, no fkrther action is required. If one organization's test passes and 

another's fails, the QC test result will be the official test result. However, the CQAE will have 

the authority, based on hisher judgment, to overrule any QC test result and may require 

additional tests, repairs, or reworking of a given aredmaterial based solely on the CQAE's test 

results and/or observations. 
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The CQAE or hisher representative will contract with an independent CQA laboratory(s) to 

perform the conformance testing. The CQAE will review all conformance test results for 

compliance with the Specifications. All non-conforming test results will be reported to the RM, 

QCSM, Design Manager, and the Subcontractor. The SQAM will perform continuous QA 

oversight during construction operations and report to the CQAE. 

In addition to the QA activities described above and elsewhere in this QNQC Plan, the SQAM 

will perform the following tasks: 

0 Observe all construction activities to ensure that the Subcontractor is utilizing the 
construction materials and procedures required by the Project Plans, Specifications, and 
Design Drawings; 

0 Review all submittals for conformance with the Project Plans, Specifications, and Design 
Drawings; 

0 Prepare the Daily QA Report; 

0 Review all conformance test results for conformance with the Project Plans, 
Specifications, and Design Drawings; 

0 Participate in delineating failing or otherwise unacceptable areas; 

0 Participate in problem or conflict identification, resolution, and documentation; and 

0 Participate in all construction meetings. 

0 Participate in developing proposed alternatives and selecting proposed solutions to 
Engineering Change Requests. 
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8.0 REPORTS 

8.1 WEEKLY QA REPORT 

Following receipt of the Weekly QC Report, the SQAM will prepare a Weekly QA Report that 

summarizes all Subcontractor QC and QA activities and CQA organization activities. The 

SQAM will transmit the Weekly QA Report to the CQAE and the Kaiser-Hill RM. Typical 

types of formal submittals include test data, drawings, instructions, schedules, statements, 

reports, and certificates. All required submittals must be provided in time to allow for the 

review, approval, procurements, delivery, and QC preparatory phase of all items before they are 

needed for construction. As described in Specification Section 1305, Eng. Form 1288-Submittal 

Register or a similar form will be used for submittal control and scheduling. Eng. Form 4025- 

Transmittal of Shop Drawings, Equipment Data, Material Samples, or Manufacturer’s 

Certificates of Compliance or a similar form will be used for transmitting submittals. 

8.2 CERTIFICATION REPORT 

A Certification Report will be prepared, certified by the CQAE, and submitted to Kaiser-Hill for 

approval. After approval by Kaiser-Hill, the report will be distributed to the EPA, CDPHE, and 

the DOE with final approval provided by CDPHE. The Certification Report will certify that the 

landfill was constructed as designed with appropriate modifications during construction. 

8.3 CONSTRUCTION COMPLETION REPORT 

The Construction Completion Report will, at a minimum, include the following elements: 

0 A detailed chronology of the construction of the OLF regrade surface, buttress fill, and 
soil cover; 

0 A detailed chronology of the construction of the surface water control structures; 

0 A description of and rationale for any modifications to the Design Drawings and 
Specifications. All ECRs and RFIs will be included; 

0 Copies of all QNQC field and laboratory soil test results; 
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e Locations of all field test and samples through global positioning system surveying, 
shown on appropriate drawings; 

Quantities of all material used for the OLF Cover; 

Copies of key inspection, testing, and other documents, included as appendices; 

As-built drawings and photographs; and 

A summary statement, signed and sealed by the CQAE, that the project was completed in 
accordance with the CDPHE-approved Plans, Drawings, and Specifications with 
documented changes included. 
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TABLE 7.1 

Q N Q C  SUMMARY 
FINAL DESIGN - ORIGINAL LANDFILL DESIGN, RFETS, GOLDEN, COLORADO 

Quality 1 Speclflcation 
Control Item Section 

QNQC Item 

Placement Documentabon 

Field density 

Field Density Calibration 

I 1/6,500 cy 

1/6.500 cy 

1 per 20 QC samples 
(minimum of 1) 

:ial borrow area 

tial borrow area 

Buttress Fill 
Material 

percent optimum moisture conim 
Conduct daily standard counts pe 

ASTM D 2922 

Standard Counts L""....C"^*..--'̂  :-"+-...L...." 

' I  Continuous I Oversight ofQC 11 

1 Daily when device is used Oversight of QC 

Field Density Verification I ASTM D 1556, ASTM D 2167 I Verify ASTM D 2922 results. 1/20 field density Oversight of QC 
Field Moisture Verification I ASTM D 2216 I Verify ASTM D 2922 moisture. 1/20 field density Oversight of QC 

I , , * I L U I Y L ( L ~ L y I C ,  D IIIJUUs..LIVIID. 

Failed Densitv Test ASTM D 2922 
I Two confirmatory tests adjacent to 

failed test. If either fails, area needs to I Asneeded I Oversight of QC I1 
I I be worked .  

ULL2 1 

Report I 1/6,500 cy Laboratory compaction ASTM D 698 
I I I 

Consistent with initial borrow area 
sampling as determined by the CQAE. 

Consistent with Specification Section 
02221 Table A. 

116,500 cy 

116,500 cy 

I per 20 QC samples 
(minimum of I)  

Atterberg limits 

Sieve analysis (with 
USCS classification) 

ASTM D 43 18 

ASTM D 422 

Continuous In accordance with Specification 
Visual Inspection Section 02221. 

I I per LU yr, ~uunpica 
lm;n;ml.m nf I\ I I Sieve analysis I ASTM C I36 or ASTM D 55 I9 I See Specification 02222-2.01. I 1/6,500 cy 

Placement Documentation 



Q u a W  
Control Item 

Riprap and 
Riprap Bedding 

Geotextile 

Seeding 

As-Built Survey 

Notes: 

'TABLE 7.1 

QMQC SUMMARY 
FINAL DESIGN - ORIGINAL LANDFILL DESIGN, RFETS, GOLDEN, COLORADO 

Method 
I Requirements I QAActlon 

I 
VI"......... U1".l-."..-... .-"...--".I 
Siihmittnl I Certified Wavhills 

I 

I I Submit prior to use. Review Review and approve 
C.lhminQl I flmtrrhniml Trrt R r o t l t y  Submit prior to use. Review Review and approve 
- - -. ... . - . .. .. Submit prior to use. Review Review and approve 

I 

02245 

02900 

01310 

Field gradation 

Sieve analysis 

Placoment Documentation 
Submittal 

Mass per unit area 

Placement Documentation 

See requirements in Specification 
Section 02900. 

See requirements in Specification 
Sections 01310 and 01720. 

Visual Inspection 

ASTM C I36 or ASTM D 5519 

Visual Inspection 
Manufacturer's QC data. 

ASTM D 5261 

Visual Inspection 

See requirements in Specification 
Section 02900. 

See requirements in Specification 
Sections 01 3 IO and 01720. 

See Specifcation Section 02245, Table 
A. 

See Specifcation Section 02245, Table 
A. 

Submit prior to use. 

8 odyd2 

In accordance with Specification 
02223. 

See requirements in Specification 
02900. 

Verify elevations required by design. 

Ihiaterial type (i.e., Cinch or 9- 1 per 20 QC samples 
(minimum of I )  inch riprap, or bedding material) I 

Ihiaterial w e  (i.e.. 6-inch 
or 9-inch riprap, or bedding 

material) 

per 2o Qc samples 
(minimum of I )  

Continuous I Oversight of QC 
Review Review and approve 

1 per 20 QC samples 
(minimum of I )  1/100,000 A2 

Continuous 

As required, at the discretion 
the CQAE. As required 

Test methods refer to American Society for Testing and Materials (ASTM) standard test methods 
* = Minimum of one test per backfll area. 
s = less than or equal 
% = percent 
+/- = plus or minus 
CDPHE = Colorado Department of Public Health and Environment 
CQAE = Construction Quality Asswance Engineer 
CTR = Contractor's Technical Representative 
cy = cubic yards (volume based on "in place" volume) 
EPA = Environmental Protection Agency 

LA = Los Angeles 
NA = not applicable 
odyd2 
QA = quality assurance 
QC = quality control 
revs = revolutions 
RFA = Rocky Flats Alluvium 
RR =Request for InformatiodClarification 
SQAM = Site Quality Assurance Manager 
USCS =Unified Soil Classification System 

A2 = square foot 

Page 2 of 2 Mqv 200s 



TABLE 7.2 

Material Quantity Unit 
Regrade Material 45,000 bank cubic yards 
Soil Cover Material (RFA) 39,000 bank cubic yards 
Diversion Berm Soil 5,900 bank cubic yards 
Butress Fill Material 52.000 bank cubic vards 

MATERIAL QUANTITIES' 
ORIGINAL LANDFILL DESIGN, WETS, GOLDEN, COLORADO 

Erosion Matting (C 125) 83,000 square yards 
Erosion Matting (C350) 6,800 square yards 
Erosion Matting (P550) 7,000 square yards 
Georidge 840 linear feet 

Erosion Matting (C 125) 83,000 square yards 
Erosion Matting (C350) 6,800 square yards 
Erosion Matting (P550) 7,000 square yards 
Georidge 840 linear feet 

b ra in  Rock I 9.000 I bank cubic vards 11 

IIGeomid I 9.500 I sauare vards II 
1b4-inch Boulders I 88 I total II 
Notes: 
'Quantities are based on the Regulatory Review Design Drawings and will be modified up0 
completion of the design. 
Regrade material quantity represents volume to be imported from off-site borrow area. 

RFA = Rocky Flats Alluvium 

2 
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ATTACHMENT 1 

SAMPLE PROJECT FORMS 



QUALITY CONTROL REPORT 

Client: WETS 

Project: OLF 

Project #: 

Contractor(s): 

Contractor Super(s): 

Date: 

Contract #: 

Weather: 

Temperature High: Low: 

Daily Notations: 

QC Action Items: 

I I I 
ACTION COMPLETED 

QCSM Signature 

1of1 



QUALITY ASSURANCE REPORT 

Client: WETS 

Project: OLF 

Project #: 

Con trac tor(s): 

Contractor Super(s): 

Date: 

Contract #: 

Weather: 

Temperature High: Low: 

Daily Notations: 

QA Action Items: 

ACTION COMPLETED 

SQAM Signature 

1of1 



Field Density Test Report (Nuclear Density Test) 

Technician: Gauge Number: 
Probe Wet Dry opt. 

Test Approximate Approximate Depth Density Density Moisture Moisture Moisture Proctor Y O  

Number Soil Type Northing Easting Lift (Inches) (Pcf) (Pcf) (Pcf) (YO) Req.(%) (Pcf) Compaction 

Date: 
IDailv Report No.: 

Project: WETS OLF 
Project No.: 

Project Requirements: 
Min. YO Compaction: 
Max. YO Compaction: 

Passed: 
Page 1 of 1 



MATERIAL DELIVERYRNVENTORY CHECKLIST 

Project Name: Project Number: QCSM Name: 

Material Type I Quantity I Vendor I Damage / Remarks 
0 

I I I I 

I 1 I l 

a3 



PROJECT 
JOB NUMBER 
LOCATION 

SUBMITTAL. REGISTER 

PAGE 
DATE 

Description of Item 

' Submittals shall be classified as D (Designer of Record Approval), QA (CQAE Approval), or FIO (For Information Only). 

Prepared by Earth Tech 5/15/2005 
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REQUEST FOR INFORMATION 

PROJECT RFI NO. 
PAGE 

TO COMPANY 
SUBJECT LOCATION 
DRAWING NO. SPEC. NO. 

INFORAMTION REQUESTED: 

REPLY REQUIRED BY -1 
SCHEDULE 

MATERIAL 
NO IMPACT 
OTHER 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP SIGNATURE DATE 

INFORMATION TO CONTRACTOR 

REQUESTED INFORMATION : 

CQAE 

DATE 

DATE 

DATE 

CDPHE REPRESENTATIVE DATE 



ENGINEERING CHANGE REQUEST 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

PROJECT ECR NO. 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
- LABOR 
- MATERIAL 

JOB NUMBER PAGE OF 

LOCATION RFI DATE 
REPLY DATE 

TO COMPANY 
SUBJECT LOCATION 
DRAWING NO. SPEC. NO. 

CHANGE REQUESTED 

CONTRACTOR REP SIGNATURE 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

RM DATE 

DM DATE 

CQAE DATE 

CDPHE REPRESENTATIVE DATE 



APPENDIX C 

PROJECT PHOTOGRAPHIC LOG 



showing the south interceptor ditch on the left (May 2005). 

construction activities (May 2005). 



Photo 3: 
controls (May 2005). 

A view of the buttress footprint grubbing showing temporary erosion 



.:*I 
/' ,.',. : 

Photo 6: A view of the grubbing in the east end of the regrade fill (May 2005). 

i l l  



Photo 7: 
rock (May 2005). 

A view of the buttress subgrade with the geogrid and stockpiled drain 

Photo 8: A view of the regrade area from the buttress (May 2005). 

I 



J 13 



I 1 

p' 



determine if any waste was a foot below the existing grade (June 2005). 

I 

i 

Photo 14: A view of the buttress drain rock from the southwest (June 2005). 

I 







Photo 19: 
folding it over (June 2005). 

A view along the buttress toe keyway of the anchored geotextile prior to 

Photo 20: 
keyway (June 2005). 

A view of a 3 10G backhoe working on the geotextile anchor in the 



Photo 22: 
QC’s drain rock sample location is visible in the middle of the photo (June 2005). 

A view from the bottom of the buttress at the drain rock on the slope. 





I 
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Photo 25: A view of the buttress fill construction, which also shows the smooth 
drum compacting the drain rock to the east of the buttress fill placement (June 2005). 

a ~~~~ 

Photo 26: A view south from the top of the regrade across the site (June 2005). 





e 
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Photo 29: A D-8 Dozer preparing to spread the imported RFA (June 2005). 

Photo 30: 
PPE (June 2005). 

The survey crew that is working within the exclusion zone in Level C 



Photo 3 1: 
drain rock (June 2005) 

The first lift of the buttress fill being placed on top of the geotextile and 

Photo 32: 
compaction on the first lift (June 2005). 

A view of a CAT 9666 front end loader spreading the buttress fill for 



Photo 33: 
remove the areas with high fines content (June 2005). 

A view of a D-6 Dozer spreading the drain rock and attempting to 

(June 2005). 



Photo 35: 
(June 2005). 

A view of the grout installed at the ends of the abandoned gas line 

Photo 36: 
(June 2005) 

A view to the west of the drain rock, geotextile and buttress fill 



Photo 37: 
trench (June 2005). 

The geotextile at the top of the buttress prior to installing the anchor 

Photo 38: 
winds (June 2005). 

A view of the contractor spreading out the geotextile after moderate 



additional fill (June 2005). 

buttress (June 2005). 



Photo 41: 
buttress (June 2005). 

A view of a D-5 Dozer working on the 3: 1 slope at the toe of the 

- 
(June 2005). 



Photo 43: 
(June 2005). 

(2) 815 Compactors and an 825 compactor working on the regrade fill 



(June 2005). 

Photo 46: An overall view of the entire site from the south (June 2005). 



Photo 47: A view of a D-5 dozer grading the cover soils. The black topsoil from - 

the east stockpile was placed prior to the RFA cover soils (June 2005). 

(June 2005). 



(July 2005). 



- -  
the OLF project limits (July 2005). 

a patched by the contractor (July 2005). 



a 
Photo 53: 
the OLF (July 2005). 

A view of the scrapers hauling and placing RFA on the north slope of 

(July 2005). 



a 

e 
Photo 55: 
north side of the buttress (July 2005). 

A view of the second excavation of drain rock and geotextile along the 

a 



e 

a 

3-7 

several days after construction of the-diin (July 2005). 

east access road (Legacy Road), (July 2005). 



- 
grade-to-drain area (July 2005). 

fill placement (July 2005). 



temporary erosion matting upslope from Diversion Berm #1 (August 2005). 

Photo 62: 
layer of topsoil along the West Channel bottom (August 2005). 

A view of the CAT 966 G Front end Loader spreading a thin 2” thick 



2005). 

125 BN erosion matting in the foreground protecting the exposed slope (August 2005). 



a 

a 
- 

the buttress (August 2005). 

Photo 66: 
Georidges 8 spaced every 130 feet (August 2005). 

A view of Diversion Berm # 1 with the erosion matting and 



r-- 



0 

e 

143 

slope of the West Channel which is similar to the excavation perfirmed on the East 
Channel side slope (August 2005). 

Photo 70: 
excavation in the previous photo (August 2005). 

A view of the excavator grading the RFA backfill placed in the 



the West Channel up slope from the tension crack excavation shown i i  the previous 
two photos (August 2005). 

the seep mitigation trench under Divekion Berm #<(August i005). 



(August 2005). 





db 

. .  
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Photo 79: A view of the final revegetated cover over the Seep #7 mitigation 
trench. The revegetated area is the lighter brown area in the middle of the photo 
(September 2005). 

__--_--I.-- .. . -. - -. . . - 1 



Photo 81: A view of M W  # 80105 after installation (August 2005). 

of the East Channel (September 2005). 



a 4. The field book from the previous photo indicating the location of the wet spot can 
be seen above the 24" Boulders (September 2005). 

Photo 84: 
tracks (September 2005). 

A view of the regraded area north of the OLF adjacent to the railroad 





APPENDIX D 

CONSTRUCTION CONTRACTOR’S SUBMITTALS AND 
APPROVAL DOCUMENTATION 



PROJECT 
JOB NUMBER 
LOCATION 

SUBMIlTALREGISTJtR . 

\ 
Cover Original Landfill 

TO113090 
RFETS ' 

PAGE of 

DATE 5 - / / - b <  

r 

Section 

Description Description of Item 
Remarks 

' Submittah ahall be clarified a~ D @c+er of Record Approval). QA (CQAF. Approval), or FIO (For Information only). 

Prepared by Earth Tech 511 1105 



0 

'RANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
AMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) T130F 
Rocky Flats Environmental Technology Site 
HWY 93, Unit B 

From: Steven McQueaIy (Envirocon) T130J 
Rocky Flats Environmental Technology Site 
10808 HWY 93, Unit B 

10808 

'0: Golden, Colorado 80403-8200 Golden, Colorado 80403-8200 

TRANSMITTAL NO.: OLF-001 
DATE: 

pecification Sec. No. 02221 

~~~~~~ ~~ ~ ~ 

$MARKS 
I certify that the above'submitted items have been reviewed in detail and ar 
correct and in sgict compliance with the contract drawings and 
specifications except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF C O ~ ~ R A C T O R  v 

Project Title and Location: Cover Original Landfill - Rocky Flats 

[NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY IDATE 1 

No. 
1 

. ". W 'x APPROVED Approval Ljor  
I 0 APPROVEDASCORRECTED cnnfnmtnnce IO the 
0 NOTAPPROVED nppro~ed design. including 

rhe culculnlions. plans. 0 REVISE AND RESUBMIT 

Variation Sheet No. Copies No. 
3 1.03 A NIA NIA 

Description of Item Submitted 
Proposed Equipment List 



Section Description: 
Section Number: 02222 
Paragraph Number: 1.04 A 
Description of Item: 

Regrade and Cap Material 0 
Proposed Equipment List 

Transmittal Number: OLF-00 1 

-. 

Regrade and Cap Material Equipment List 
0 

0 

Caterpillar D 1 OR Track Type Tractor or Similar 
Caterpillar D9R Track Type Tractor or Similar 

Caterpillar 140H finish Blade or Similar 
Caterpillar D6R LGP series I1 Track Type Tractor or Equivalent 
Caterpillar 966G Wheel Loader or Similar 
Komatsu 420 Wheel Loader or Similar 

. Caterpillar 8256 Soil Compactor (2) or Equivalent 
0 

0 

0 

See attachments to this document for specifications on D6 and Soil Compactors 



3 D6R SERIES l l  TRACK-TYPE TRACTORS 0 

D6R SERIES II DETAILED SPECIFICATIONS 

Engine 

Engine Model 

Flywheel Power 

Maximum Flywheel Power 

Net Power - Caterpillar 

Net Power - IS0 9249 

Net Power - SAE J1349 

Net Power - EU 80/1269 

Net Power - DIN 70020 

Bore 

Stroke 

Displacement 

Weights 

Operating Weight 

Shipping Weight 

Operating Weight - XL 

Shipping Weight - XL 

Operating Weight - XW 

Shipping Weight - XW 

Operating Weight - LGP 

Shipping Weight - LGP 

Blades 

Blade Type 

SU-Blade Capacity 

SU-Blade Width 

S-Blade Capacity 

S-Blade Width 0 A-Blade Capacity 

A-Blade Width 

7 

1 .  . ,i 

Cat C-9 

185 hp I138 kW 

210 hp 1157 kW 

185 hp I138 kW 

185 hp I 138 kW 

183 hp I136 kW 

185 hp I138 kW 

192 PS 

4.4 in 1112 mm 

5.9 in 1149 mm 

537 in3 18.8 L 

40400 Ib I 18322 kg 

32426 Ib I 14706 kg 

41252 Ib I18709 kg 

33278 Ib I 15092 kg 

43888 Ib I 19904 kg 

35374 I b I 16043 kg 

45086 Ib I20447 kg 

37736 Ib I171 14 kg 

SU. S, A. PAT 

7.34 yd3 15.61 rn3 

10.7 ft I3260 mm 
5.09 yd3 13.89 m3 

11.02 R.13360 mm 

4.1 6 yd3 I 3.1 a m3 

13.67%14166mm 

- 
Page bof 4 

- Select a Model - 

)53 http ://cmm s. cat. com/cmms/servl et/cat.dcs .cmm s. servlet. GetModel Summary ?catDsfSty 1 eFlag=. . . 5/2/05 



XL SU-Blade Capacity 

XL SU-Blade Width 

XL A-Blade Capachy 

XL A-Blade Width 

XL PAT-Blade Capacity 

XL PAT-Blade Width . 

XW SU-Blade Capacity 

XW SU-Blade Width 

XW A-Blade Capacity 

XW A-Blade Width 

XW PAT-Blade Capacity 

XW PAT-Blade Width 

LGP S-Blade Capacity 

LGP S-Blade Width 

LGP PAT-Blade Capacity 

LGP PAT-Blade Width 

Engine - XL I XW I LGP 

Engine Model 

Engine Ratings at 

Gross Power 

Flywheel Power 

Net Power - Caterpillar 

Net Power - iSG 9249 

Net Power - EU 8011269 

Net Power- SAE 51349 

Net Power - DIN 70020 

Bore 

Stroke 

Displacement 

Transmission 

1 Forward 

2 Forward 

3 Forward 

1 Reverse 

2 Reverse 

3 Reverse 

Undercarriage 

Shoe Type 

Wdth of Shoe 

ShoeslSide 

Grouser Height 

Ptch 

Ground Clearance 

Track Gauge 

Track on Ground 
~ 

7.34 yd3 15.61 m3 

10.7 fl I3260 mm 
5.1 4 yd3 13.93 m3 

13.66 fl I4165 mm 

6.33 yd3 14.84 m3 

11.88ft13620mm 

7.43 yd3 15.68 m3 

11.67 fl I S 5 6  mrn 

5.62 yd3 14.3 13-13 

13.78 fl I4200 mm 

6.65 yd3 15.08 m3 

12.45 fl I3794 mrn 

4.84 yd3 13.7 m3 

13.09 ft I3990 mm 

5.5 yd3 14.21 m3 

13.69 fl I4173 mm 

Cat C-9 

2OOO RPM 12000 RPM 

213 hp I159 kW 

189 hp I141 kW 

189 hp I141 kW 

189 hp I141 kW 

189 hp I141 kW 

187 hp I139 kW 

196 PS 

4.4 in I 112 mm 

5.9 in I149 mrn 
537 in3 I 8.8 L 

2.4 mph 13.8 kph 

4.1 mph 16.6 kph 

7.1 mph I 11.5 kph 

3 mph 14.8 kph 

5.2 mph 18.4 kph 

9.1 mph 114.6 kph 

Moderate Service 

22 in I 560 mm 

39 

2.6in165mm 

8 in I 203 mm 

14.8 in I 376 mm 

74 in I1880 mm 

8.56 fl I2610 mm 

- 
Page 2 of 4 

I -  

http: //cmm s. cat: com/cmm dservl et/cat. dcs. cmms. servl et. GetModel Summary ?catDsfStyleFlag=. . . 5/2/05 



Page 3 of 4 

' Ground ContaCt Area I 

Ground Pressure 0 Track RollerdSide 

Service Refill Capacities 

Fuel Tank 

Cooling System 

Engine Crankcase 

Powertrain 

Final Drives (each) 

Roller Frames (each) 

Pivot Shaft Compartment 

Hydraulic Tank 

Hydraulic Controls - Maximum Operating Pressure 

Bulldozer 

Bulldozer Tilt 

Tilt Cylinder 

Ripper (Lift) 

Ripper (Pitch) 

Steering 

Hydraulic Controls - Pump 

Pump Capacity at 

RPM at Rated Engine Speed 

Pump Output (Clutch Brake) 

Pump Output (Differential Steering) 

Lift Cylinder Flow 

Tilt Cylinder Flow 

Ripper Cylinder Flow 

0 

4 ,  
. v  

Hydraulic Controls - Main Relief Valve Settings 

Clutch Brake Models 

Differential Steering Models 

Winch 

Winch Model 

Weight' 

Oil Capacity 

Winch and Bracket Length 

Winch Case Length 

Winch Case Width 

i Increased Tractor Length - STD 

Increased Tractor Length - XL 

Increased Tractor Length - XR 

Increased Tractor Length - LGP 0 
Drum Diameter 

i 

4532 in2 12.92 m2 

8.9 psi 10.63 kPa 

6 

101 gal 1382.3 L 

20.3 gal 176.8 L 

7.4 gal I 28 L 

38.5 gal 1145.7 L 

3.6 gal I 13.6 L 

6.5 gal 124.6 L 

0.5 gal I 1.9 L 

12.5 gal 147.3 L 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

2799 psi I 19300 kPa 

551 1 psi I38OOO kPa 

1001 psi I6900 kPa 

2125 RPM I RPM 

56 gallmin I212 Umin 

57.3 gallmin I217 Umin 

50.2 gallmin I190 Umin 

21.1 gallmin I 8 0  Umin 

42.3 gallmin I160 Umin 

2799 psi I 19300 kPa 

6092 psi I42000 kPa 

PA 56 

2600 Ib I1179 kg 

17.7 gal I 6 7  L 

47.6 in I1210 mm 

47.6 in I1210 rnm 

38.4 in I975 rnm 

20.4 in I517 mm 

20.4 in I517 rnm 

20.4 in I517 rnm 

15.6 in I 397 mm 

1 0 in I 254 mm 

)% http://cmms.cat.com/cmms/servlet/cat.dcs.cmms.servlet.Ge~odelSumma~?ca~s~~leFlag= ... 5/2/05 



- 
Page 4 of 4 

Drum Width - 1  

Flange Diameter 

Drum Capacity - 22 mm (38 in) 

Drum Capacity - 25 mm (1 .O in) 

Drum Capacity - 29 mm (1.13 in) 

Ferrule Size (O.D. X Length) 

Dimensions 

Overall Length Basic Tractor [with Drawbar) 

Number of Pockets 

Overall Beam Width 

Beam Cross Section 

Maximum Clearance Raised (under tip, pinned in bottom hole) 

Maximum Penetration 

Maximum Penetration Force 

. Pryout Force 

Weight -With One Shank 

Each Additional Shank 

Standards' 

ROPSIFOPS 

Cab 

Brakes 

13 in I330  mm 

19.8 in 1504 mm 

290ft188m 

220A/67 m 

220 R I 6 7  m 

54 x 67 mm 2.13 inx  2.64 in 

12.66 R I3.86 m .. 

Fixed Paralleloggm 

3 

87 in I2202 mm 

216 x 254 mm 8.5 x 10.0 in 

20.1 in I 5 1  1 mm 

19.7 in I500 mm 

14557 Ib I 6603 kg 

20137 Ib /9134 kg 

3603 Ib I 1634 kg 

163 Ib I 74 kg 

? 

02004 Caterpillar All Rights Reserved. '-*.Legaf Notice Website Privacy Statement Copyright Agent Contact Us 
Incident Reporting 

http ://cmm s. cat. com/cmms/servl etkat. des. cmms. servlet. GetModel Summary ?catDsfStyl eFlag=. . . 5/2/05 
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SOU Compactors 1 Specifications 

81 SF 
179 kW 140 hp 

- 

- 303 341 5556 P.81/81 

14.6 L 

7.4 rn 

11s mn\ 
1.88Iil 
129m 

188 mill 
' Iszcrir. 

5.3 m 

&?A rn 

8.7 n 
2.6s m 
a s  m 

.3.6srir 
596 mm 

462m 

3 
3 '. 

a w  
161 US. #d 

lSl. 
ism m $4' 

.* . 

. 11-12 , 

. .  
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. .  . .  . .  
i .  . .  

. .  
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rFL4NSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL TRANSMITTAL NO.: OLF-002 

SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE: 

Mike Keating (K-H) T130F 
Rocky Flats Environmental Technology Site 
H W Y  93, Unit B 

From: Steven McQueary (Envirocon) T130J 
Rocky Flats Environmental Technology Site 
10808 HWY 93, Unit B 

10808 

To: Golden, Colorado 80403-8200: Golden, Colorado 80403-8200 

Specification Sec. No. 02222 Project Title and Location: Cover Original Landfill - Rockv Flats 

0 NOTAPPROVED approved design. including ; AUTHORITY a REVISEANDWUBWT the cnlcularions. p l o w  i 

Item 
No. Description of Item Submitted 

1 Proposed Equipment List 

DATE 

No. of Spec. Para. Drawing 
Copies No. Sheet No. Variation 

3 1.04 A N/A N/A 

certify that the above submitted items have been reviewed in detail and a 
;orrect and in sftict compliance with the contract drawings and 
specifications except as otherwise noted. 

\ 
NAME AND SIGNATURE OF CONTRACTOR // 



0 
Section Description: Drain Rock 
Section Number: 02222 
Paragraph Number: 1.04 A 
Description of Item: Proposed Equipment List 

Drain Rock Equipment List 

0 Caterpillar 81 5F soil compactor (2) 
0 John Deere 450LC track type excavator 
0 Caterpillar 345 series I1 track type excavator 
0 Caterpillar 9666 wheel loader 1 

0 Komatsu 420 wheel loader 



Mike Keating (K-H) T130F 
Rocky Flats Environmental Technology Site 
HWY 93, Unit B 

10808 

To: Golden, Colorado 80403-8200 

TRANSMITTAL NO.: OLF-003 
DATE: 

From: Steven McQueary (Envrocon) T130J 
Rocky Flats Environmental Technology Site 
10808 HWY 93, Unit B 
Golden, Colorado 80403-8200 

' 

REMARKS 
I certify that the above submitted items have been reviewed in detail and are 

Specification Sec. No. 02245 IProject Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. Drawing 
No. Description of Item Submitted Copies No. Sheet No. Variation 

1 ProDosed Eaubment List 3 1.04 A N/A N/A 

I correct and UI sttict compliance with the contract drawings and specifications 
except as otherwise noted 

1 A , S . / B f J  * d  ~ I / M A  7 

als. cak€ 

iG AUTHORITY conformance IO (he 
approved design. including 
the calculations. plans. 
construction quality 

-0 APPROVED AS CORRECTED 
0 NOTAPPROVED 
0 REVlSEANDRESLIBMlT 

I Steven McQueary 
NAME AND SIGNATURE OF CONTRW~OR 

/ /  

DATE 

'j 



Section Description: 
Section Number: 02245 
Paragraph Number: 1.04 A 
Description of Item: 

Riprap and Riprap Bedding e 
Proposed Equipment List 

Transmittal Number: OLF-003 

Riprap and Riprap Bedding 

0 

0 

Caterpillar 140H finish Blade or Similar 
Caterpillar 9666 Wheel Loader or Similar 
Komatsu 420 Wheel Loader or Similar 
John Deere 450LC track type excavator or Similar 
Caterpillar 345 series I1 track type excavator or Similar 

t 



rRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL TRANSMITTAL NO.: OLF-004 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE DATE: 

Mike Keating (K-€4) T 130F 

HWY 93, Unit B 

From: Steven McQueary (Envirocon) T13OJ 

10808 HWY 93, Unit B 
. Rocky Flats Environmental Technology Site 10808 Rocky Flats Environmental Technology Site 

To: Golden, Colorado 80403-8200 Golden, Colorado 80403-8200 

Specification Sec. No. 02222 
Item I I No.of ISpec.Para.1 Drawing I 

Project Title and Location: Cover OriginalLandfill - Rocky Flats 

Variation No. Description of Item Submitted Copies No. Sheet No. 
1 Supplier Sieve Analysis for Drain Rock 3 T, N/A NIA 

I I I I 

I I I 
REMARKS 

I certify that the above submitted items have been reviewed in detail and are 

Approval is Jor 3 AUTHORITY DATE canJonnonce IO the 
)&%:AS CORRECTED 
' 0 NOTAPPROVED 
0 REVISEANDRESUBMIT appmvcd design. inclrtdinp I 

the calculnrio& d n n r  " I I ., -. 
I I 



SIEVE ANALYSIS 

Results 

Percent % 

Passing 
:urnrnuiative 

Product Name : Unwashed Aggregate 1.5" 

Specs 

CDOT 
N0.4 

SPEC. CSXI a 

Plant I Supplier I Location : Centennial Pit I Hwy 93 

100 

96 

Sample ID No.: 79 Date Sampled: 5/3/2005 

100 

90-1 00 

Test Procedures : ASTM C136, C702, D75 Tested By : Jesse Mohler 

314 

112" 

Sample Dry Weight (9) : 

17963.2 89.3 

19122.5 95.1 

201 12.0 

Size 

I 3" I 

1 112" 808.9 
8995.5 44.7 

318 19254.6 

19275.2 

#10 

3 #50 

#80 
I I 

20-55 , ~ l  

I 



i 

I 

' 

I '  

I 
I '  I f  1 I I I 

I '  

I certify that the above submitted items have been reviewed in detail and 
CWTClYvJLk 

W 
APPROVED Appmwl u for 
APPROVED AS CORRECTED confonnmice IO rhe 'G AUTHORITY DATE 

approved drrign. includiiig 

construction quolity 

0 NOTAPPROVED 
o w m e  AND RESUBMIT 

the calculfllionr. plflns. 

1 



Section Description: Earthwork 

Paragraph Number: 1.04 
Description of Item: 

Section Number: SPEC-0222 1-0983 0 
Location, Quantity and Geotechnical Data for Import Soils 

Transmittal Number: OLF-005 

Buttress Fill Material (Pit Fines) 

Location 1: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 52,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

Diversion Berms (Rocky Flats Alluvium) 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 5,900 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

Re-grade Material (Rocky Flats Alluvium) 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Location 2: Pioneer Sand and Gravel, 7608 Hwy 93 Golden, Co. 80403 
Quantity: 45,000 Bank Cubic Yards, Per table 7 2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

Soil Cover Material (Rocky Flats Alluvium) 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 39,000 Bank Cubic Yards, Per table 7.2 in the Construction Quality 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached - - 

Drain Rock 

Location: Centennial Aggregates, 10860 Hwy. 93 Golden, Co. 80401 
Quantity: 9,000 BankQubic Yards, Per table 7.2 in the Construction Quality ._ 
Assurance/Quality Control Plan 
Geotechnical Data: See Attached 

L 



c 



l a y 4 5  053-2203-000 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

COBBLES 

PROJECT NAME Kaiser HilVRocky Flats Field & Lab 

Pail 
/? SAMPLE ID CPF-2 Depth(ft): - 

-- 
c ~ ~ L . ) t J l ~  TIT F l d c s  TYPE: 
___..___-_I---- 

6 m c  Fmc Coanc Mcdlvm F a  I slll or clay 

GRAVEL I SAND FINES 

100 

90 

SO 

Y U  70 

p 60 
a 

50 
S 

I 

n 40 

g 
30 

20 

IO 

0 

. .  
0.035 
0.022 

0.013 

0.0091 

0.0065 

00031 
0.0013 

IO00 

18.0 
17.3 

162 F i n s  

15.2 Silt orClay 21.32 

14.5 

13.1 

11.1 

IO0 10 1 0. I 0.01 0.001 

DESCRIPTION: 

USCS: 

Moderate yellowish brown I -- 

(mm) % Parsing Classification Pcrccncagc 

1 1 %I! I f: McdiumSand 22.80 I 
#IO0 27.7 

#200 0.075 FmoSand 14.09 

PLASTICITY CHART 

0 IO 20 30 43 - 60 70 8 0  90 IW 110 I 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

PI spc m. LL PL 
- - - - - I 1 I 

 REVIEW^ MB 

Golder Associates Inc. - 
I 



MOISTURE I DRY DENSITY CURVE 
D698 METHODB 

MAXIMUM DRY DENSITY(pcf) 114.8 /Comcted Maximum Dry Dcnsity@cf) 

OPTIMUM MOISTURE (%) 13.7 I Corrcctcd Optimum Moistlrrc (%) I 

SAMPLE I CPF-2 

SAMPLE DEPT 

USCS 

----AT HilVRocky Flats Field & Lab 
053-2203-000 I - 

- 

PI 
MC 

.- 

TECH 
DATE 

-= REVIEH 

Golder Associates 



Pf: A'+ &t!S 

043-2246.0 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT N A M E  
SAMPLE ID PF-I Depth (A) 
TYPE: BULK 

Rocky FlatslField & Lab TestingKO 

0.034 25.4 
0.022 22.8 
0.013 22.0 F i  
0.009 1 21.6 Silt OrClay 

0 . W  203 
0.0032 19.0 
0.0013 17.8 

100 

90 

80 

% io 

p 6 0  
a 

so 

i 
40 

30 

20 

IO 

0 

30.44 

12' 

I l l  I I 

DESCRIPTION: 

USCS: 
L 

I M& I Fm I SihorClay COalw FK Coxp 

i SAND FINES COBBLES GRAVEL I 
parbiclc size Particle Size 

Yellowish brown (IO YR 5/8)  clayey sand with 
gravel - 

sc I 

#40 0.43 54.3 MediumSand 23.88 
#60 0.25 45.1 

#IO0 0.1s 37.7 
#200 .+ 0.075 30.4 FincSand 23.85 

F 

PLASTICITY CHART 

- - 
e 
F.$ s: 
E 

2 
u 
k 

LIQUID LIMIT(LL) 
, ~~ 

I A E R B E R G  LIMITS 

m. LL . PL PI spc 
I 16.1 I 39 I 19 I 20 I 

DATE 7/15/2( 
REVIEW '""E 

- 
Goider Associates Inc, 



MOISTUJRE / DRY DENSITY CURVE 
D698 METHODA 

uses 

145 

I40 

135 

I30 

125 

2 120 

3: 115 

2 110 
t 
W 

* 
d 

105 

0 loo 

95 

90 

85 

80 

75 

.- 
sc I 

0% 5% IO% 15% 20% 25% 35% . 

MOISTURE CONTENT % 

MAXIMUM DRY DENSllY (pcf) 115.8 I comctcd Maximum Ory Dnrsity@cf) 120.6 
OPTLMUM MOISTURE (%) 12.7 I Comtttd Optimum Moisture (77) 10.7 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Yellowish brown (IO YR Y E )  clayey sand with gravel 

Rocky FlaWField & Lab TestingKO 
0432246.0001 

PI 
MC :'H 16.1% 

DATE 7/16/04 
REVIEW 

Solder Associates 



MOISTURE / DRY DENSITY CURVE 

DESCRIPTION 

D 698 METHOD A 

Yellowish brown ( I O  YR 5/8) c layq  sand with gravel 

.- 

120.6 
10.7 

MAXIMUM DRY DENSTPI' (pcf) 115.8 I Chected Maximum Dry Demity@cl) 
OPTIMUM MOISTURE (%) 12.7 I Comctcd Optimum Moisture (9'0) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH PI 

.- 
uscsl sc I 

Rocky FIaWField & Lab TestinglCO 
043-2246.0001 

Solder Associates 



1ly-04 043-2246.0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D42 I ,  D422. D43 18 

PROJECTNAME: 
SAMPLE ID: P F-2 Depth (A): 
TYPE: BULK 

Rocky FlatdField & Lab TestinglCO 

100 

90 

80 

y o  70 

60 
a 

50 

i 
40 

30 

20 

IO 

0 
I 0 1  0 01 0.001 io00 IO 

Particle size in millimeters 

I SAND FINES 

Partick Si P d d c  size 

(ma) W i  

0.035 233 
0.022 22.9 
0.013 21.2 Fina 
0.0091 20.4 Silt mCLy 28.88 
0.m5 199 
OW33 18.2 
0.0014 11.0 
r .  

- 
DESCRIPTION: Y e l l o w i s h h ~  ( I O  YR 5/8)clayey sand 

USCS: sc - 1  

PLASTICITY CHART 

. .  
o IO m .w UI Y) 60 m '-xu 90 too IIO 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
Y U n spc 

I 103 I 43 I 19 I 2 4 1  I 

- 

DATE 7RIR004 
C. REVIEW '""t- 

Golder Associates-Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 1 

MAXIMUM DRY DENSrrY (pcf) 1 14.9 1 careaad Mazimurn Dry Density@cf) 119.9 
OPTIMUM MOISTURE (%) 13.9 I caneacd Optimum Moirturc (x) 11.7 

._ .- 
USCS 

Rocky FlaWField & Lab TestingKO 
043-2246.0001 

L 

Golder Associates - 



043-2246.W lY* 
PARTICLE SIZE DISTRIBUTION & AII'ERBERG LIMITS 

Rocky Flatf l ldd & Lab TestingKO 

ASTM D421. D422. D4318 

PROJECT NAME 
SAMPLE I D  PF-3 Depth (A) 
TYPE: BULK 

100 

90 

80 

% 70 

p 6 0  
a 

50 

i 
40 

30 

20 

10 

0 
1 

Partide size in millimeters 

I MCdNm I FmC I SI11 aclly couw I Fm ~ C ~ I X . ]  

1 SAND FINES COBBLES GRAVEL 1 
Particle Size PamCl.2 sm 

0.022 
0.013 
0.0091 
0.0065 
0.0032 
0.0013 H 

21 5 
20.7 FmcS 
199 SiIcaClay 29.62 
18.7 
18.3 
17.0 - 

DESCRIPTION: 

USCS: 

Yellowish brown (IO YR 5/8) clayey sand with 
gravel -_ sc 1 

PLASTICITY CHART 

60 m 80 90 100 I I O  

LIQUID UMIT(LL) 

ATIERBERG LIMITS 
Y U PL PI spc 

18.1 43 18 25 - 

REVIE 

- - - a l d e r  Associates Inc. 



MOISTURE / DRY DENSITY CURVE 

DATE 7/16/W 
REVIEW .""E 

D698 METHODA 

USCS 

5% I 0% 15% 20% 25% 30% 35% 0% 
MOISTURE CONTENT % 

I 
sc I 

MAXIMUM DRY  DENS^ (p~9 I I 5.5 I c0-d M W L ~ ~  DIY Density @co 121.0 
OPTlMuM MOISTURE (%) 1 3.2 I Comcted Optimum Moisture (%) 10.9 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTIH 

Yellowish brown ( I O  YR 518) clayey sand with gravel 

Rocky Flats/Field & Lab TestinglCO 
043-2246.0001 

Golder Associates 



1ly-04 043-2246.000 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422. D4318 

PROJECT NAME: 

T Y P E  BULK 

Rocky FlaWField & Lab TestingKO 
SAMPLE I D  PF-4 Depth (fi): - 

100 

90 

80 

y o  70 

60 
a 

50 
s 

40 

g 
30 

20 

IO 

0 
100 IO I 0 1  0.0 I 0001 

Particle size in millimeters 

C0aK.C Fm Carnc Mdm I Fm I Sdt a clay 
COBBLES GRAVEL SAND FINES I 

Parbcle sue Parl1cle sue 
(mm) %Passing Classification Percentage 

COWleS 0.00 

1.5' I 37.5 I 
1.0" I 25.0 I 

0.75' 
0315" 

2.00 
0.85 66.6 
0.43 

#60 025 45.0 
#IO0 0.15 37.8 
ff7nn n n7c .wM1 

0.035 
0.022 
0.013 

0,006) 
0.6032 

Fines 

Silt OT Clay 30.25 

DESCRIPTION: Yellowish brown (JOYR 518) clayey sand I 
uses:\ sc I 

PLASTICITY CHART 

c 
P, 
tz 
E 
E 
3 z 
2 
< 

o 10'10 10 u) so M) m ao 90 100 110 

LIQUID LIMIT(LL) 

AlTERBERG LIMITS 
m. U PI. n spc 

17.4 35 16 19 I 
- - 

DATE 7/19/2004 
REVIEW '""E 

Golder Associates inc. - 



e 

0 

I 7a 

r MOISTURE / DRY DENSITY CURVE 
D698 METHODA J 

80 

75 
35% 15% 20% 25% 300/0 0% 5% I 0% 

MOISTURE CONTENT % 

I 
MAXIMUM DRY DENSlTY (pct) 117.6 I Corrected Maximum Dry Densiry@cf) . 122.9 

OPTIMUM MOImRE (%) 12.9 I Corrected Optimum Moisture (77) 10.6 

.- 
USCS 

Rocky FlaUField & Lab TestinglCO 
043-2246.0001 

REVIEW 

Golder Associates - 



July44 043-2246.0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME 

W P E  BULK 

Rocky RatdFieid & Lab TestingCO 
SAMPLE ID PF-5 w (fl) 

100 

90 

80 

‘”0 70 

60 
a 

50 

i 
40 

30 

20 

10 

0 
IO00 10 I 0 1  0 01 

Particle size in millimeters 

j v) 2 

r 
v) 

v) 

- 
2 

I 

0.001 

cease I Fac I C a n e  I Memum Fac I Sill w C b  

I SAND LlNES COBBLES GRAVEL 

Particle Sue Particle Size 

DESCRIPTION: Yellowish brown (IO YR 5 / 8 )  

I 
uscs: -. sc I 

AlTERBUIG LIMITS 
PI spc Y u . n .  

I 2.8 37 19 18 1 

DATE 7/19/2004 
REVIEW ‘““E 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCRIPTION 

uses .- 

I45 

I 40 

I35 

I30 

125 

Yellowish brown (IO YR 5/8)  

.- 
sc J 

95 

90 

85 

80 

0% 5% IO% 15% 20% ,25% 30% . 35% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSlTY (pcf) 1 17.4 I consttd Maximum Dry Density@c9 121.9 
OPTIMUM MOISTURE (%) 12.7 I C o W O p h M o i s t u r c ( % )  10.8 

- 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH - 

Rocky FlaUField & Lab TestinglCO 
043-2246.0001 

PI 

REVIEW 

Golder Associates 
- 

~~ 

)73 
~ 



043-2246.0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

Rocky Flatflield & Lab TestingCO 

ASTM D421. D422, D4318 

PROJECT‘NAME: 
SAMPLE ID: PF-5 DUP Depth(A): - 
TYPE: BULK 

r” 

DESCRIPTION: 

USCS: 

12’ 
100 

90 

80 

% 70 

p b o  
a 

50 

i 
n 40 

30 

20 

10 

0 

0.022 213 
0.013 208 FmS 
0.009 1 19.9 SinorClay 2836 
0.@6 19.0 
Or&, 18.2 
0.’6014 16.4 - - - 

- 
Yellowish b w n  (10 YR 5/8) clayey sand 

sc I 

IO00 100 

Particle size in miUimeters 

I comc I Fmc Iccd~SCl M e m u m 1  Finc I S B a W  

I SAND FINES COBBLES GRAVEL 

Particle S k  PIltick Size 

LIQUID LlMK(LL) 

ATERBERG LlMlTS 
Y U. n Pi spc 

11.4 40 19 I 21 I 

-REV I EW 

- Golder Associates Inc. - 



MOISTURE / DRY DENSITY CURVE 

DATE 7-22-04 
REVIEW TEcHE 

D698 METHODA 

122.3 
11.1 

MAXIMUM DRY DENSrrY (pcf) 1 18.4 I Comctcd Maximum Dry Dcrnity(pc9 
OPllMUM MOISTURE (%) 12.8 I comacd Optimum Moistun (%) 

Rocky FlaWField & Lab TestingKO 
043-2246.0001 

PI 
.. 

J 

USCS 

Golder Associates - 
.- 



luly-04 043-2246.00 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422. DO18 

PROJECT NAME: Rocky Flatflteld & Lab TestinglCO 
SAMPLE ID: PF-6 Depth (A): - 
TYPE: BULK 

I 0. I 

Particle sue in millimeters 

u 
0.01 0.001 

I s* m Clay 
Mcdnm, 1 Fur F i  I cmme i 

I I FINES 
Coprr 

GRAVEL SAND I 
COBBLES 

Particle Size Particle s i c  

“e-- 

‘ B  $ 

N- (arm) 
0.034 25.0 
0.022 22.9 

22.1 F i n a  0.013 , 

0.0091 20.8 SihmCIay 29-98 
0.0064 20.4 
0.0032 I91 
0.0014 11.9 

ATlERBERG LIMITS 
U PI. P l w  

45 20 .25 
M. 

115 

DATE 11191; 
REVIEW ‘““E DESCRIFTION: Yellowish brown (IO YR 5/8) clayey sand with 

gravel 
uses: - sc I 

a l d e r  Associates Inc. - 



MOISTURE / DRY DENSITY CURVE 
D698 METHODB 

MOISTURE CONTENT % 

MAXIMUM DRY DENSKY (pcf) 120.3 I Comcted M- Dry Dcmity@cf) 120.3 

12.5 OPTIMUM MOSIURE (Ye) 12.5 I Comcted Oprirmrm Moisture (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

Yellowish brown (IO YR 5 /8 )  clayey sand with gravel 

I 

Rocky FlatdField & Lab Testing/CO 
043-2246.0001 

REVIEW 

Golder Associates 



-04 043-2246.N 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421. D422, D4318 

Rocky Flatfield & Lab TestioglCO PROJECT NAME: 
SAMPLE ID: PF-7 Depth(ft): - 

I ". . I U  

Partide s'm in millimeters 

M c a n m r i  FmC Sth a Clay I coup I Fmc IC-  I 
I FINES GRAVEL SAND I COBBLES 

Panicle S i  Panicle S i  

(a=) XF- 

0.035 19.4 
0.023 17.7 
0.013 173 fines 

0.0092 163 Silla Clay 23.85 
0.0064 15.9 

' O.od33 15A 
0.01)14 13.7 

ATEREERG LIMITS 
U rL. PI spc Y 
35 I 18 17 135 I 

- 

REVIEW - - USCS: 

a l d e r  Associates Inc. .- - 



MOISTURE I DRY DENSITY CURVE 

MOISTURE CONTENT Yo 

I 
125.1 
10.3 

MAXIMUM DRY DENSITY (pcf) 121.1 1 C n d  Maximum Dry km*@cf) 
OFllh4UM MOISTURE (%) 1.2.0 I coclbctcd Opthnum Moirturc (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

YeUowish brow0 (IO YR 5B) clayey sand I 
I ._ .- 

Rocky FlatslField & Lab TestinglCO 
043-2246.0001 

c 

Golder c Associates 



043-2246.m 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D42& D4318 

PROJECT NAME- 
SAMPLE ID 
TYPE; BULK 

Rocky Rat f ie ld  & Lab TestinglCO 
PF-8 Depth(ft): - 

DESCRIPTION: 

USCS: 

100 

90 

80 

% .70 

p 6 0  
a 

50 

i 
n 40 

30 

20 

10 

0 

Yellowish brown (.lo YR 5/8) Clayey sand With 
gravel 

sc 1- 

I h'&&T ! Firs SihmCQ cmlx 1 Am Ic,rrrc I 
I I SAND FMES COBBLES GRAVEL I 

Particle Size Particle size 

(-1 73%- .- 
0.034 213 
0.022 23. I 
0.013 22.2 Fines 

0.009 1 21.0 ~ i k ~ ~ b y  2834 
O.OOg5 20.1 
0.0032 19.1 
O.Mi3 18.0 I 

1 - 

AlTERBERG LIMITS 
M. u n PI spc 

14.9 I 41 19 I 22 1 - 

- 
DATE 7l15R01 

-. -- REVIEW TEcHlz 
Golder Associates Inc. 



a 

177 

MOISTURE / DRY DENSITY CURVE 
D 698 METHOD B 

117.9 
11.9 

MAXIMUM DRY DENSrrY (pcf) 1 17.2 I Comcted Maximum Dry Density @cD 
OPTIMUM MOISTURE (Yo) 12.2 } Corrected Optimum Mo'khm (%) 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH - 

*- USCS ._ 

PI 

REVIEW 

Rocky FlatdField & Lab TestingKO 
043-2246.0001 

Golder Associates 
- 



. 
- 043-2246.W 

July- 
PARTICLE SIZE DISTRIBUTION & AlTERBERG LIMITS - . . _~  ~ 

. ASTM D421. D422, M I 8  

PROJECT NAME: Rocky RatdFeld & Lab Tsting/CO 
SAMPLE ID PF-9 Depth(A): - 

Panicle si Particle Size 

DESCRIPTION: Yellowish brown (IO YR 518) clayey sand 

USCS 

ATTERBERG LIMITS 
PI spc U PL M. 

13.8 I 3 8 1  18 I 20 I ' 

REVIEW - 

Glder Associates Inc. - 

0 

0 

.- 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

I 

B 

I45 

I40 

I35 

130 

125 

6 '20 

k 2 110 

0. 
115 

W 

* 
p: 

105 

loo 
95 

90 

85 

80 - 

75 
0% 5% 10% 15% 20% 25% 30% 35% 

MOISTURE CONTENT % 

AXIMUM DRY DENSlTY (pcf) 12 1.6 I Corrected Maximum Dry Density 0 125.1 
OPTIMUM MOISTURE (%) 12.0 I Comted OPQmun Moisture (%) 10.4 

.1 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Yellowish brown (10 YR 5/8)  clayeysand 

uscs sc r 

REVIEW 

Rocky FlatdField & Lab TestinglCO 
043-2246.0001 

Golder Associates 



043-2246.M 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422. D4318 

PROJECT N A M E  
SAMPLE ID. PF-10 Depth(tt): - 
TYPE: BULK 

Rocky Flats/Field KI Lab TestingKO 

L uscs: 

100 

90 

80 

% 70 

p a  
a 

50 

i 

k! 

40 

30 

20 

IC 

c 

gravel I 
sc I 
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October44 043-2246.00 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: Rocky FlatsiField & Lab TestingKO 
SAMPLE ID: APR-I Depth(R): - 
TYPE: BULK 

0.00 I 

ColrW Fmc I Coarr+ MCdNlll FmC I S I  orC!ay 

I SAND FINES COBBLES GRAVEL I 
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DESCRIFIION: Smng brown (7.55 YR 9 6 )  clayey gravel with sand 
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LL rL M. 
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DATE ll/3no 
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ctober-04 043-2246.M 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 

T Y P E  BULK 

Rocky FlatJField & Lab TestinglCO 
SAMPLE I D  APR-2 Depth (A) - 
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DESCRIPTION: Strong brown (7.55 YR 5/61 clayey gravel with sand 

uses: GC I L R ELI EW 

- Golder Associates Inc. - - .- 
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day-05 053-2203-0( 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

- PROJECT NAME: Kaiser HilVRocky Flats Field & Lab 
Depth (R): - b-,.-.,,~!~ D E - A ~ ~  g p c c  SAMPLEID: DRS-01 

TYPE: Pail 
._ _ _  __ __ - 
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DESCRIPTION: Yellowish brown poorly graded gravel 
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ay-05 053-2203-0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab &, ,,-,-E uc, I kt DMIC)zDGIc- SAMPLE ID: DRS-02 Dqth(R): - 
~ - __I__ - 
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USCS: 

loo' 

90 

80 

yo , 70 

p 60 
a 

50 
s 
i 
n 40 

30 
g 

20 

IO 

0 

Yellowish brown poorly graded gravel 

GP I 

1 0 0  IO I 0. I 

Particle size in millimeters 

0.0 I 0.00 I 

Corne F i C  CDUW Mcdivm F k  I sih or clay 
I 

GRAVEL SAND I FINES , C a a B L S  I 

Particlc Size Particle Size 

bQ 

50 - - 
P 

r 

u 
2 
i 

g 'O 

' 0  

20 

10 

0 

ATTERBERG LIMITS 
M. U PL ri SC 

- - - - - 

TECH 

Golder Associates Inc. 





053-2203-0001 ly-05 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSE-2 Depth(R): - 

Kaiser HilURocky Flats Field & Lab 
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MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCRIPTION 

130 

125 

Moderate yellowish brown 
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MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 120.0 I Corrected Maximum Dry Density ( p c f )  122.0 
OPTIMUM MOISTURE (%) 12.9 I Corrected Optimum Moishue (%) 12.2 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

I 
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1 
USCS -- I 
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053-2203-0001 - 
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ay-05 053-2203-0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSW-2 Depth(fi): - 
TYPE: Pail 

Kaiser HilURocky Flats Field & Lab 
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DESCKTPTION: Moderate brown I 
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MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

120.4 
12.7 

MAXIMUM DRY DENSITY (pcf) 1 18.9 I Corrected Maximum Dry Density (p~9 
OPTIMUM MOISTURE (“Yo) 13.2 I Corrected Optimum Moisture (%) 
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SAMPLE ID 
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.-. 

USCS 

Kaiser HilURocky Flats Field & Lab 
- 053-2203-0001 DATE 5-12-01 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) 
Rocky Flats Enwonmental Technology Site 
10808 Hwy 93, Unit B 
Golden, CO 80403-8200 

From: To: 

TRANSMITTAL NO.: OLF-006 
DATE: 511 1/05 

Steven McQueary (Enwocon) 
Rocky Flats Enwonmental Technology Site 
10808 Hwy 93, Umt B 
Golden, CO 80403-8200 

Specification Sec. No. General Project Project Title and Location: Cover Onginal Landfill - Rocky Flats 
Item No. of 
No. Description of Item Submitted Copies 

1 QNQCResumes 3 

Spec. Para. Drawing 
Sheet No. Variation No. 

Table7 1 NIA NIA 

1 

REMARKS 

I s 

I certify that the above submitted item have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

0 APPROVED AS CORRECTED conformance to the ; AUTHORITY 
0 NOTAPPROVED approved d r t i p .  inc lu ing  
0 REWEANDRESUBMIT the ralcularions. plans. 

consttuctlon quahty 

DATE 



Section Description: General Project 
Section Number: NIA 
Paragraph Number: 
Description of Item: QNQC Resumes 

Table 7.1 QNQC Plan 

Transmittal Number: OLF-006 

Golder Quality Control Resumes -. 
Quality Control Site Manager (QCSM) - Mark McClain, P.E., see attached resume 
Quality Control Personnel - Matthew Cashimer, Ronald P. DiDonato, and Michael 
Place, see attached resumes 

Tetra Tech Quality Assurance Resumes 

0 

Site Quality Assurance Managers (SQAMs) - John H. Rahe, P.E., see attached 
resume 
Construction Quality Assurance (CQA) Engineers - Bruce Marshall, Patrick 
Niedermeyer, Marshall A. Massaro, see attached resumes 



Mark McClain, P.E. 

Education 

Affiliations 

Experience 
2000 to Present 

0 199 1 to 2000 

BS, Urban and Environmental (Civil) Engineering, University of North Carolina, 

MS, Civil Engineering (Geotechnical), University of Colorado, Boulder 
Charlotte 

Professional Engineer (Colorado, #24257, North Dakota #4764) 
American Sociqty of Civil Engineers 
Solid Waste Association of North America 

Golder Associates Inc. Denver, Colorado 
Senior Project Manager to Associate 
Manages and provides technical support to various solid waste facilities and hazardous 
waste cleanup sites throughout the western and midwest United States. 
Responsibilities include landfill construction quality assurance certification, 
coordinating the development and preparation of design and permitting documents for 
waste disposal facilities, CERCLA Remedial Designs and treatability studies, 
hazardous waste remediations and providing consulting support to clients on various 
regulatory and technical issues. Development of closure and post-closure plans for 
various landfill sites throughout Colorado and the western United States. 

Momison Knudsen Corporation Denver, Colorado 
Technical Manager/Design Engineer 
Engineering role on miscellaneous projects and proposals. Provided technical support 
for miscellanea$ civil and environmental design and construction projects and 
proposals throughout the Midwest and Western United States. 

Managed all technical aspects of the remdation development of the conceptual plan 
to remediate the Rocky Mountain Arsenal. Responsibilities involved developing a 
conceptual plan for remediation, sequencing projects, developing site-wide operating 
plans, preparing designs for and performing construction management on early start 
projects and preparing site-wide engineering and construction procedures. Primary 
contact for the Regulator Agencies on remediation activities including comment and 
dispute resolution. 

Performed management and oversight of technical aspects of Shell’s role at the Rocky 
Mountain Arsenal CERCLA site. Responsibilities involved coordinating Shell’s role 
in development of the Record of Decision (ROD), management and oversight of 
designs for Removal Actions, the feasibility study, development of technical position 
papers on groundwater and remediation costs, and management of technical staff. 



Mark McClain, P.E. 

1989 to 1991 Enecotech Inc. Denver, Colorado 
Corporate Remediation Manager 
Developed and managed remediation program for 6 offices nationally. Set up 
engineering, bid solicitation and construction management, and quality assurance 
procedures for corporation. Supervised approximately 25 engineers and remediation 
design and implementation on a variety of uncontrolled hazardous waste and 
petroleum hydrocarbon sites nationwide. Oversaw overall completion of projects and 
Regulatory compliance inCluding development of Operations and Maintenance Plans. 
Managed national accounts with several private Oil Companies. 

. 

1986 to 1988 Environmental Science and Engineering Denver, Colorado 
Senior Engineer 
Managed and developed the Remedial Investigations and Feasibility StudiedCorrective 
Measures Studies for large uncontrolled hazardous waste sites in the western United 
States. Responsibilities included management of approximately 6 engineers and the 
daily supervision of fieldwork and engineering deliverables. Designed and 
implemented remedial actions at several hazardous waste and petroleum hydrocarbon 
sites in the Western United States. 

1979 to 1984 Design Engineering 
(Subsidiary of Duke Power Co.) Charlotte, North Carolina 
Project Engineer 
Prepared various civil engineering designs including structural steel and reinforced 
concrete for power plants, and geotechnical engineering for dams, impoundments, and 
siurry wails. Periormed construction quaiity assurance and quality control testing for a 
variety of civil engineering projects. Supported air quality compliance efforts for 
existing and new power plants including permitting, modeling, and monitoring. 
Prepared designs and operation plans for waste handling (coal ash and waste oil) 
facilities. Perforbed quality assurance audits of 150 person engineering organization. 

t .  
~ ... 

6/00 



Mark McClain, P.E. 

PROJECT-RELATED EXPERIENCESOLID WASTE AND HAZARDOUS WASTE 
LANDFILLS 

Abandoned CERCLA/RCRA Landfills at Fitzsimons Army Base Denver, Colorado 
Managed and prepared the Final Corrective Measures Work Plan (Final Design) for three abandoned 
landfill remediations at the above site. Prepared all design drawings and specifications, assisted with bid 
package, and prepared supporting plans such as ClosurePost Closure Plans, CQA Plan and Construction 
Completion Plan. Conducted landfill gas monitoring and collection system design to prevent migration of 
landfill gases to adjacent areas. 

Design and Permitting of Section 5 Landfill 
Denver Arapahoe Disposal Site Denver, Colorado 
Developed the Engineering Design and Operation Plan (EDOP) for a new'landfill at the DADS site. 
Prepared all drawings and design narrative, calculations, closure/post-closure plans, waste screeing plans 
and provided interface with Regulators to obtain revised Certificate of Designation. 

Design and Permitting of Colorado Springs Expansion Landfill 
Colorado Springs Landfill Colorado Springs, Colorado 
Developed the Engineering Design and Operation Plan (EDOP) for a new landfill at the Colorado Springs 
site. Prepared all drawings and dcsign narrative, calculations, closure/post-closure plans, waste screeing 
plans and provided interface with Regulators to obtain revised Certificate of Designation. 

Design and Permitting of Sedalia Landfill Sedalia, Colorado 
Developed the Engineering Design and Operation Plan (EDOP) for a new C & D landfill at the Sedalia 
site. Prepared all drawings and dcsign narrative, calculations, closure/post-closure plans, waste screeing 
plans and provided interface with Regulators and Douglas Planning Board and County Commissioners to 
obtain Certificate of Designation. 

? 

CERCLA/RCRA Hazardous Wasae Impoundment Closure Salt Lake City, Utah 
Assisted in the design of cap and closure/post closure plans for two hazardous waste impoundments at 
CERCLPLIRCRA industrial site in Utah. One of the closures was conducted under CERCLA and the other 
RCRA. 

Permit Application/Concept Design for Solid Waste Facility Kimball, Nebraska 
Prepared permit application and concept design for a solid waste disposal facility in Kimball, Nebraska. 
Prepared ClosurePost-Closure Plans, CQA Plans and Operating Plans. 

Inspection of Landfills Operations for Front Range 
and North Weld Landfills Denver, Colorado 
Performed quarterly audits at Northweld and Front Range Landfills on all aspects of operations, closure 
and monitoring. 

Solid Waste Landfill Design 
Managed and prepared design for solid waste landfill facility in Nebraska. 
calculations, closurdpostclosure plans and construction quality assurance plan. 

Lincoln, Nebraska 
Prepared drawings, 

Construction Quality Assurance for Solid Waste Landfills Colorado 



Mark McClain, P.E.. 

Acted as certifying Engineer for construction quality assurance at solid waste landfills along Colorado 
Front Range including North Weld Landfill, Denver Arapahoe Disposal Site, Buffalo Ridge Landfill, 
Colorado Springs Landfill and Midway Landfill. 

County Line Landfill Denver, Colorado 
Redesign and monitoring of landfill gas collection system at new recreational facility constructed over 
closed landfill. Provided geotechnical support for new fields and recommendations to minimize water 
introduction to landfill. -' 

-. 

Hazardous Waste Landfill Design . Denver, Colorado 
Manager of design of a 1.8 million cubic yard hazardous waste landfill in Western United States. 
Assisted in the Conceptual design and managed various technical aspects of the design including slope 
stability analysis, liner design, operational planning and Construction Quality Assurance Plan. Managed 
design support projects such as compatibility testing, interface shear testing, seismic analysis and test fill 
plots. 

RCRA Equivalent Cover Design Denver, Colorado 
Assisted in the development of soil-vegetative cover design concept for use as RCRA equivalent covers for 
over 200 acres at a large CERCLA site. Assisted in hydrologic/hydraulic modeling (UNSAT-H) of 
proposed cover designs and in design of test plots to field test designs. 

Alternative Final Cover Design for Solid Waste Landfills Colorado 
Development of demonstrations to permit Alternative Final Covers (AFCs) for six solid waste landfills in 
Colorado. Conducted on-site sampling, laboratory testing, and modeling to demonstrate equivalence to 
prototypical soiid waste landfill design. 

Hazardous Waste Landfill Leachate Treatment System Design Denver, Colorado 
Assisted in the engineering, predomQately conceptual, of a treatment system for leachate and storm water 
being removed from a large RCRAKERCLA Hazardous Waste Landfill in the western United States. 
Responsibilities included predictions bf wkewater quality and quantity, preparation of NF'DES permit 
application, selection of treatment processes and engineering support during construction. 

CERCLA Hazardous Waste Leachate Impoundment Design Denver, Colorado 
Assisted in the design of 2 impoundments (3.5 million gallons) to store contaminated storm water and 
leachate at large CERCLA site in Western United States. Was involved in siting, estimation of 
wastewater volumes, selection of liner system and floating cover system and slope stability analyses. 

Coal Ash Handling and Disposal Charlotte, North Carolina 
Developed design and operating plans for Fly Ash and Bottom Ash disposal facilities at several coal-fired 
power plants in North Carolina and South Carolina 

Hazardous Landfill Design St. Louis, Missouri 
Provided.technical support on geosynthetic liner design for Subtitle C Landfill at Department of Energy 
facility in Missouri. 

Cover Design Denver, Colorado 
Managed and assisted in design of a vegetative (RCRAequivalent) cover for a hazardous waste site in 
western United States. Helped perform hydrologidhydraulic modeling to support design, developed 
borrow plan to find suitable soils and prepared final specifications. 



Mark McClain, P.E. 

PROJECT-RELATED EXPERIENCEENVIRONMENTAW REMEDIATION 0 
Air Modeling Charlotte, North Carolina 
Conducted air modeling to support the permitting of several new and existing coal-fired power plants. 
Conducted extensive evaluation of contribution of miscellaneous fugitive emission sources to particulates 
in nearby areas. 

Title V Applications Nebraska, Oklahoma, Colorado 
Preparation of Title V Applications for solid waste sites in the western United States. Work included 
estimating PM-10 fugitive emissions and using Landgem Model to estimate NMOCs. 

Tier 11 Landfill Gas Investigations Oklahoma, Colorado 
Performed sampling of landfill gas at several landfills ‘to obtain accurate measurements of non-methane 
organic compounds (NMOCs). Used Landgem model to show that NMOC emissions were within 
regulatory limits. 

Groundwater Intercept Trench Sheridan, Wyoming 
Designed groundwater intercept trench and treatment system for a private client at a petroleum 
hydrocarbon release site in northern Wyoming. 

CERCLA RVFS and RCRA Facilities Investigation and Corrective 
Measure Studies at Steel Mill in Western United States Orem, Utah 
Assisted in the investigation and corrective measures study of a large RCRA site. Responsibilities 
included conducting soil gas surveys, installing and monitoring wells, preparing concept designs for 
alternatives and analysis and report preparation. 

Litigation Support Denver, Colorado 
Provided litigation support services70 an international private client involving several hazardous waste 
sites nationally. . .” 

Technical and Litigation Support Sacramento, California 
Provided technical and litigation support to a national law firm on several environmental litigation 
projects. Cases ranged from UST projects to a release in a major river in the Northwest United States. 

Preparation of Technical Position Papers Denver, Colorado 
Prepared technical position papers on issues such as groundwater migration, remediation costs and cost 
growth, and RCRA Equivalent Covers to support ROD negotiations on a large CERCLA site in Western 
United States. 

Implementation Plan for Large CERCLA site Denver, Colorado 
Developed project sequencing, remediation schedule, site-wide operating plans for air quality, storm water 
control, traffic, borrow areas, and waste and waste water management for 14 year environmental cleanup. 

Deep Soil Mixing Slurry Wall Design Denver, Colorado 
Project engineer for design of 9000 foot long deep soil mixing groundwater barrier and groundwater 
extraction system at large CERCLA site in Western United States. Managed, coordinated and assisted in 
the development of all plans, specifications and drawings. Coordinated comment resolution and project 
approval with regulatory agencies. 



Mark McCIain, P.E. 

Oil Pipeline Contingency Plan Wyoming 
Assisted in the development of a contingency plan for a major oil pipeline in southern Wyoming for a 
national oil company. 

. .  

Soil Stabilization Treability Study at CERCLA Site .Denver, Colorado 
.Project engineer for a treatability study to evaluate optimum stabilization m&es for soil contaminated with 
orginic and inorganic contaminants at CERCLA Site. 

Slurry Wall Design . Denver, Colorado 
Prepared the Conceptual Design for a sluny wall at a refinery in Colorado. Prepared report, drawings, 
and preliminary specifications. 

Manager of Remedial Investigation at Large CERCLA Site Denver, Colorado 
Prepared and managed implementation of a remedial investigation at a large CERCLA site in the Western 
United States. Managed preparation of all well installation and sampling plans, surface water monitoring 
plans. Supervised field activities and preparation of final reports. 

Manager of Feasibility Study for Large CERCLA Site Denver, Colorado 
Supervised and assisted in preparation of a feasibility study for a large CERCLA site in western United 
States. Oversaw all screening of technologies, development and selection of alternatives, conceptual 
engineering, cost benefit analyses, and preparation of final report. 

Dioxin Cleanup St. Louis Missouri 
Remediation design for private client at dioxin site in St. Louis. Managed all client interfaces and 
prepared drawings, plans and air-monitoring plan for conceptual design. 

Containment System and Fre-Product Recovery Systems Cheyenne, Wyoming 
Prepared design and supervised insfdfatien of a groundwater containment system and a series of free- 
product recovery wells for a private oil company at a refinery in Wyoming. Prepared and negotiated all 
required permit applications with the State of Wyoming. Also, supervised operations, maintenance, and 
environmental monitoring of systems. 

Investigation, Design and Construction Management 
of Remediation Systems at Petroleum Sites CO, TX, MO, WY, MN 
Supervised investigation and design and construction of remediation systems at approximately 35 UST 
sites in Texas, Arkansas, Missouri, New Mexico, Colorado, Wyoming, and Minnesota for 4 major oil 
companies. Developed standard drawings, specifications and bid packages for extraction and treatment 
systems, soil venting systems and air sparging systems. Was primary point of contact with 3 of the 
clients. 

Evaluation of Existing Groundwater Containment System Denver, Colorado 
Performed an evaluation of an existing groundwater containment system on a large CERCLA site that was 
failing to completely contain a groundwater contaminant plume. Evaluated existing slurry, extraction, 
recharge, and treatment systems. As a result of study, prepared a new design for recharge trenches to 
replace plugged recharge wells. 

Pub20fl  



Mark McClain, P.E. . 

PROJECT-RELATEDEXPERIENCE-GEOTECHNICAL INVESTIGATIONS 

Dam and Impoundment Design Charlotte, North Carolina 
Prepared drawings dnd-'specifications and conducted analysis for several dams and earthen 
impoundments. 

Foundation Investigation and Design Denver, Colorado 
Conducted field investigation and prepared Foundation Design Report for sports field and building 
complex in Denver. 

Forensic Investigation on Building with Swelling Soils Denver, Colorado 
Conducted investigation to determine causes of building damage at a commercial building located on 
swelling soils in Northeast Denver. 

Forensic Investigation of Building in area of Denver, Colorado 
Swelling Soils and Steeply Dipping Bedrock 
Conducted field work and analyses to determine the causes of building movement at site in Southwest 
Denver. Conducted remedial actions to help limit future damage to the building. 

Testing of Various Subgrade Products for Artificial Turf Denver, Colorado 
Perform laboratory testing on various subgrade products to assess their effectiveness underneath artificial turf 
fields. 

Construction Quality Control for Highway Project Dinosaur, Colorado 
Managed project to conduct field an~,laboptoIy quality control testing for a new highway near Dinosaur, 
Colorado. 

Haul Road Design Denver, Colorado 
Managed and assisted in performance of design of approximately 9 miles of haul roads for environmental 
cleanup projects. Developed traffic and loading estimates and developed specifications for underlying 
soil, sub-base and base course. Developed operational plan for haul road usage. 

Pub 3 of I 
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Mark McClain, P.E. 

PUBLICATIONS 

Field test of potential RCRA-Equivalent Covers at the Rocky Mountain Arsenal, Colorado. May 1999. 
D. George Chadwick, Carl V. Mackey, Mark D. Ankeny, Mark E. McClain, and Louis M. Greer. 

Performance Study of a Novel Vehical Groundwater Containment Banier at Rocky Mountain Arsenal. 
March 2000. Mark McClain, Jeff Myers, Mike Winter, and Rich Lesser. 

Development of a Conceptual Plan to Remediate the Rocky Mountain Arsenal. February 1997. Gary 
Anderson, Mark McClain. 
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Matthew Cashimer 

Education 

Certifications 

Experience 
8/2001 - Present 

612001 - 712001 

611997 - 812000 

B.S., Geological Engineering, Colorado School of Mines 

Troxler Nuclear Density Gauge and Radiation Safely Course 
OSHA 40-Hour Hazmat Training Course 
MSHA Surface and Underground Mining Course 
Citizen of the Wnited States of America 
Citizen of Canada 

Golder Associates Inc. Denver, Colorado 
TITLE 
Responsibilities include performing lab testing to ASTM or AASHTO standards efficently, 
training of new employees, maintaining data base for sample storage, general building 
maintenance, data entry, and QMQC for soil and geomembme placement. 

Coon and Company Denver, Colorado 
TITLE 
Responsibilities included stocking, cash register, paclang and shipping, and customer 
service. 

Callie’s Candy Kitchen Mountainhome, Pennsylvania 
TITLE 
Responsibilities included stocking, cash register, packaging, cleaning, and building 
maintenance. , 
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Matthew Cashimer . 

0 
PROJECT RELATED EXPERIENCE 

Cripple Creek and Victor Gold Mine Victor, Colorado 
Construction Quality Assurance field technician. Observed placement of clay subgrade, deployment of 
geomembrane, welding of geomembrane, pressure testing, repairs, vacuum testing, trail seam testing, 
destructive testing, and placement of drain cover and final grading of drain cover. 

Cripple Creek and Victor Gold Mine 
CQA field technician. Observed placement of drain cover and final grading of drain cover. 

Victor, 'Colorado 

Lone Tree Gold Mine Battle Mountain, Nevada 
CQA lab technician. Operated the field lab for the site. Procured samples for testing and performed 
Proctors, Atterbergs, and sieves. ' 
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Ronald P. DiDonato 

Education B.S., Engineering/Environntal Geology, University of Colorado, Denver, 1995 

Certifications OSHA 40-Hour HAZWOPER Health and Safety Training with Current Refresher 
OSHA 1910.120 (e) (4) Supervisor Training 
OSHA Confined Space Entry Training 
MSHA S-Hour,Health and Safety Training 
Radiation Safeb and Nuclear Gauge Operation 
ACI Concrete Technician Level 1 Certification 

Affiliations W A G  Member 

Experience 
1996 to Present Golder Associates I ~ c .  Denver, Colorado 

Project Geologist 
Experience includes field oversight, personnel management, client development, 
monitoring, testing, sampling, and reporting earthwork, engineered materials, and 
geosynthetic components of construction projects. 
Staff Geologist 
Field experience includes monitoring, sampling, data collection, and testing of 
geosynthetic and soil components during construction of soil liner and cover systems. 
Geosynthetic experience includes deployment, welding, and non-destructive test 
monitoring, field testing of destructive samples, and record drawing mapping. 
Earthwork experience includes soil type, placement, and compaction monitoring, 
performing density testing and-field index testing, and preparing daily field reports. 
Laboratory Techician 
Performed engiceering soils testing including: moisture contents, Atterberg limits, 
Proctors, specific gravity, shrinkage limits, pinhole dispersion, grain size analysis, 
consolidation, and permeability using both the flexible wall and rigid wall methods. 

1995-1996 Denver Earth Resources Library Denver, Colorado 
Librarian Assistant 
Compiled and sustained databases of well logs (hard copy, fiche, and tape), state 
guidebooks; periodicals and publications, and maps. 

1993-1996 Coors Ceramics Golden, Colorado 
Quality Control Technician 
Followed blueprint speclfications and measurement guidelines for electrical ceramic 
parts. Cleaned, inspected, and packaged ceramics. 

1992-1993 Goodson and Associates Golden, Colorado 
Engineering Technician 
Performed field tests on concrete, asphalt, and soils. Operated survey and engineering 
test equipment. Also aided in laboratory work. 

1991-1992 Solution Gold Ltd. Golden and Central City, Colorado 
Plant Operator, Laboratory Technician 

05/00 



Ronald P. DiDonato 
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Responsible for maintenance and operation of a cyanide heap leach mine. Performed 
lab tests (pH, turbidity, hydrometer, spectrophotometer) of pumped water throughout 
the plant. -. 
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Ronald P. DiDonato . 

PROJECT RELATED EXPERIENCE 

Cresson Gold Mine, Heap Leach Facility, 2004 Victor, Colorado 
Resident CQA Manager responsible for quality assurance services for construction of a 2,700,000 square 
foot leach pad expansion (Phase IVc) and Phase II/III TR extension. Responsibilities consisted 
management of approximately ten Golder staff, client and contractor construction meetings, staffing 
issues, underground remediation, soils testing, monitoring of engineered fill, drainage and detection 
construction, soil liner fill placement, drainage fill placement, geomembrane installation, delegate field 
and laboratory work, and certification report writing and review. 

Homestake Mine Waste Pile Investigative Study, 2003 Lead, South Dakota 
Geological field engineer during the. geotechnical investigation associated with remediating the waste 
groundwater and future grout curtain system construction along the toe of the Homestake waste pile i n  
Lead, South Dakota. Performed lithologic logging, packer and slug testing of alluvium, schist, rhyollite, 
and phyllite. Approximately 18 borings were drilled to an average depth of 50 ft by the Hollow stem and 
HQ coring drilling method. 

5 

Fort Carson Landfill 5,2003 
CQA Monitor during investigative test pitting of loose lift cover liner of the Landfill number 5 high- 
permeability soil cover for the Fort Carson Military Base. 

Arapahoe County, Colorado 

Midway Landfill, 2003 
CQA Monitor during placement of loose lift cover liner of the Midway Landfill high-permeability soil 
cover for Waste Management. 

El Paso County, Colorado 

Cresson Gold Mine, Heap Leach Facility, 2002-2003 Victor, Colorado 
Resident CQA Manager responsiblep quality assurance services for construction of a 3,800,000 square 
foot pregnant solution storage pad and, leach pad expansion (Phase IVb and IVb PSSA) and Lab 
extension. Responsibilities consisted minagement of approximately twelve Golder staff, client and 
contractor construction meetings, staffing issues, underground remediation, soils testing, monitoring of 
engineered fill and soil liner fill placement, drainage fill placement, geomembrane installation, delegate 
field and laboratory work, and certlfication report writing and review. 

Cresson Gold Mine, Heap Leach Facility, 2001-2002 Victor, Colorado 
Resident CQA Lead Earthworks Monitor responsible for quality assurance services for construction of a 
1,800,000 square foot leach pad expansion (Phase IVa) and Crusher System Expansion, ADR expansion, 
and Truck Shop Construction. Responsibilities consisted of underground remediation, soils and concrete 
testing, monitoring of engineered fill and soil liner fill placement, drainage fill placement, delegate field 
laboratory work, and certification report writing and review. 

Phase II Sioux Falls Flood Control Project, 2001-2002 Sioux Falls, South Dakota 
Geological field engineer during the geotechnicaf investigation associated with repairing and raising the 
levee system along the Big Sioux River and Skunk Creek in Sioux Falls, South Dakota. Performed 
lithologic logging of till, glacial outwash and alluvium. 108 borings were drilled to an average depth of 
55 A by the Rotasonic drilling method. 
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Ronald P. DiDonato 
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Adobe Buttes Landfill Phase ID, 2000 Delta County, Colorado 
Resident CQA Monitor during construction of approximately 6-acres of clay liner over the expansion floor 
and side-slopes, leachate sump and drainage fill placement. Construction Manager responsible for 
installation of soil liner with tie-in to existing Phase II soil liner. Responsiiiltties included construction 
meetings, CQA, CQC, m e y  control and logistici. Soil sampling and testing protocols were implemented 
along with soil selection, borrow mixing table operations, and contractor direction for installation. 

Rocky Mountain Arsenal, 1999-2000 Commerce City, Colorado 
Provided full-time CQA supervision, including coordinating and directing field and laboratory testing, nuclear 
density testin& monitoring of comqacted clay liner deplayment; performed myred field laboratory testing 
during construction of the 12-acre, Qll 2, Hazardous Waste Landfill, and Leachate Perimeter Conveyance 
System. Worked dmctly for the CQAE and assisted in the coordination of the day to day construction activities 
in accordance with the project schedule, drawings, plans, and specilications. Contributed to the compiling of 
data and information for the preparation of the certification documents submitted to the client and regulatory 
agencies. Provided CQA monitoring and testing of M-1 pits, Basin F, and Lime Basin Treatability Study. 

. 

Cresson Gold Mine, Heap Leach Facility, 1999 Victor, Colorado 
Resident CQA Lead Earthworks Monitor responsible for quality assurance services for construction of a 
1,800,000 square foot leach pad expansion (Phase 111). Responsibilities consisted of soils testing, 
monitoring of structural fill and soil liner fill placement, drainage fill placement, delegate field laboratory 
work, and certification report writing and review. 

Denver Arapahoe Disposal Site (DADS), 1998-1999 Arapahoe County, Colorado 
CQA Monitor during constniction of 60-acres of cover liner over Section 31, Phases I and I1 side slopes 
and low-permeability soil berm for Asbestos Monofill I1 at the Denver Arapahoe Disposal Site. 

Denver Arapahoe Disposal Site (DADS), 1998 
CQA Monitor during construction af200,OOO cubic yard clay liner cell, modules 22-26, over Section 3 1. 

Arapahoe County, Colorado 

2 .  . .I 

San Louis Valley Sanitary Landfill, 1997 Del Norte, Colorado 
CQA Monitor during construction of Module 3, Phase I, structural fill and low permeability geotextile 
fabric. 

North Weld Sanitary Landfill, 1997 Weld County, Colorado 
CQA Monitor during construction of Module 4, Phase I, low permeability clay liner, leachate trench, and 
drainage layer. 

Cresson Gold Mine, Heap Leach Facility, 1996 Victor, Colorado 
Resident CQA Monitor responsible for quality assurance services for construction of a 5,000,000 square 
foot heap leach pad (Phase 11). Project consisted of soils testing and monitoring during placement of rock 
fill, structural fill, drainage material, and low permeability soil liner. 
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Michael Place 

Education: B.S. Geological Engineering, Colorado School of Mines, Golden, CO, 2001 

Affiliations: EIT General Engineering, 2001 

Certification: OSHA 40-Hour Hazwoper Certification 
MSHA 24-Houi New M e r  Certification 
Nuclear ,Gauge Certification 

Experience: 
2000 to Present . Golder Associates Inc. Denver, Colorado 

StaffEngineer 
Prepare project proposals by doing calculations and assisting in the design of 
various aspects of projects for the Civil Engineering group. Oversee CQA and 
CQC for field projects. Observe contractor activities, write daily reports, assist 
with weekly and monthly reports, and final construction completion reports. 
Conducted moisture density tests, siump tests on concrete, and observed leak 
tests on HDPE pipe. 

9/2000 to 12/2001 Golder Associates Soils Laboratory Denver, Colorado 
Laboratory Technician 
Conducted tests for soil compaction, grain size analysis, moisture content, 
hydrometer, specific gravity, and permeability tests. 

PROJEXT RELATED EXPERIENCE 

Ira Holliman Tailings Impo&dment McIntyre, Georgia 
Resident Engineer - Observed cons&tion-and implementation of the designed tailings impoundment dam 
for a kaolinite mine tailings project. Handled communications between the client and the Senior Engmeer. 
Observed Contractor activities. Required to take moisture density tests on earth fill materials used in the 
impoundment and make sure all were within specifications, conducted slump tests on concrete and 
observed leak test on 32” HDPE pipe. Wrote daily reports and assisted with weekly and monthly reports 
for the preparation and completion of the final report to the client. 

04/05 

Cripple Creek and Victor Gold Mine Cripple Creek & Victor, Colorado 
Staff Geologic Enfineer - Conducted Quality Assurance (QA) as a liner technician, laboratory technician, 
and lead earth works technician. Identified and remediated mine shafts and laterals. Conducted nuclear 
density tests for soil liner fill used as a base below the geomembrane. Observed the deployment of 
geomembrane, did pressure tests, vacuum tests, and seaming of panels for over five million square feet of 
liner placement. 



E X P E R T  I S  E 

JOHN H. RAHE, P.E. 
Senior Engineer 

EDUCATION AND SPECIAL T k N I N G  

B.S., Civil Engineering - Valparaiso ;University;(l972) 

Professional Engineer - Colorado, No. 14707 (1 977) 
Professional Engineer - Wyoming, No. 6131 (1991) 
Professional Engineer - Idaho, No. 6984 ( I  992) 
Professional Engineer - Montana, No. 11487PE (1994) 
Professional Engineer - New Mexico, No. 12684 (1995) 
Professional Engineer - Utah, No. 340480 (1 997) 
Professional Engineer - Illinois, No. 062-053064 (1999) 
Professional Engineer - Missouri, No. E-2001015625 (2001) 

Health and Safety Training, 40 hr. OHSA (1990 and subsequent refiesher courses) 
Wastewater Treatment with AIWPS and Constructed Wetlands, ASCE (1 998) 
Settlement and Consolidation Analyses, ASCE (1 996) 
NPDES Construction Storm water Permit Compliance ASCE (1994) 
Designing with Geosynthetics, Drexel Research Institute (1990) 
Quality Assurance and Control for Design and Construction, ASCE (1988) 
Cavitation in Hydraulic Structures, ASCE (1984) 
Various Civil and Structural Short Courses, ASCE 

? 
* .  QUALIFICATIONS . .I 

Civil Engineering; Hazardous Waste Facility and Mine Remediation; and Dam and Hydraulic Structures Design 
for over 350 projects. 

RELEVANT EXPERIENCE 

Mine Remediation And Hazardous And Industrial Waste Facility Remedial Design 

Engineer of Record for remedial design at the former Murray Lead Smelter site, including an on-facility 
geomembrane-lined repository for containment of approximately 130,000 tons of arsenic-contaminated 
materials beneath a city street and parlung lot, and smelter complex remedial design, including 
coordination of design with various site redevelopment activities and certification of all completed 
remedial construction at a Brownfield Site, Utah. 

0 Engineer of Record for design of closure plans for two tailings facilities, process areas, residential area 
remediation, mine waste rock pile, mine drainage control and mine adit plugging program, including 
certification of completed components, at the Triumph Mine site in central Idaho. 
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E X P E R T I S E  

JOHN H. RAHE, P.E. 
Senior Engineer 
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-. Engineer of Record for a remedial design project'at the Upper Blackfoot Mining Complex including three 
mine waste repositories, mine infiltration control, mine adit plugs, hybrid treatment system for discharge 
fiom two mines with conventional preQeatment and constructed wetland polishing including all ancillary 
facilities, and a zero disch'ge passive wetland treatment system, Montana. 

Engineer of Record for a remedial design project at several mine sites within the Bonanza Mining District 
including tailings closurdconsolidation and repository design, flood control and stream channel 
rehabilitation design with aquatic/riparian habitat enhancements and mine discharge control including an 
860-foot design head adit plug, run-on control and oxidatiodsedimentation ponds, with certification of 
constructed components, Colorado. 

Senior Project Engineer for design of a remedial program at a tailings facility that experienced a previous 
failure, including design of all geotechnical and hydraulic remedial measures, flood water diversion and 
seep management control systems, Talache Mine, Idaho. 

Engineer of Record for design of a pilot demonstration project for alternative constructed wetland 
treatment systems at a CERCLA site including an initial surge pond, three types of subsurface-flow test 
cells and two types of surface-flow test cells With extensive monitoring systems, Montana; and for a 
hybrid pretreatment-wetland treatment system pilot project for mine drainage, northern Idaho. 

Engineer of Record for stream bank and channel remediation along the South Fork Coeur d'Alene River 
including stabilized levee and in-channel stabilization and habitat enhancement components, design of a 
large mine waste repository, &d design of a system to divert and treat secondary eMuent fiom a 
municipal wastewater treatmerit pl&t in a natural wetland, Idaho. 

Engineer of Record for design of a subsurface, hanging barrier wall at an industrial facility, for 
containment of a light non-aqueous phase liquid (LNAPL) material along the west bank of the Mississippi 
River, including LNAPL recovery system and bank stabilization measures, Missouri. 

Engineer of Record for design of a 1,400-foot head, 25-foot long concrete plug for control of discharge 
from a mine tunnel including rock grouting design, anchorage system and piping, pressure monitoring 
and control systems, Mt. Emmons'Crested Butte, Colorado. 

Preparation and certification of Spill Prevention Control and Countermeasure (SPCC) Plans for a rental 
car facility at the Salt Lake International Airport Facility, Utah. 

Development of work plans and preliminary designs for the Bunker Hill CERCLA site FS and RD; 
Groundwater/Surface Water Collection and Diversion; Collected Water Wetlands including final design 
of a demonstration method treatment system; Smelter Complex closure; Floodway and Central 
Impoundment Area Closures, Idaho. 

Provided technical expertise on the inspection and certification of surface coatings and linings for tanks, 
storage and containment areas, and assessment of repairs at a hazardous waste treatment, storage and 
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E X P E R T I S E  

JOHN H. RAHE, P.E. 
Senior Engineer 

disposal (TSD) facility and review and certification of a subsurface investigation report for a secure 
landfill cell at the TSD facility, Colorado. 

Hazardous and industrial was& landfills, impoundments and groundwater extraction systems for 
CERCLA and RCRA sites; Utah, Ohio, Wyoming, New York, Florida, Colorado, Idaho and Texas. 

Mine remediation design including civil site work, flood control channels, groundwater extraction 
systems, temporary treatment facilities, mine adit bulkhead and shaft cover designs; Colorado. 

Expedited engineering evaluatiodcost analysis (EWCA) for the Colorado Tailings operable unit of the 
Silver Bow Creek/Butte Area Superfimd site and conceptual design for feasibility study (FS) for the Butte 
Priority Soils Operable Unit (BPSOU) in Montana. 

Wastewater treatment facilities and contaminated groundwater treatment plant final designs; Colorado, 
Arizona, Oklahoma and Guam. 

CERCLA site feasibility studies 0;s) and focused feasibility studies (FFS) for sites in Colorado and 
Idaho. 

Bioremediation land farm design for oily wastes and land farm closure design at a RCRA facility in 

Municipal solid waste (MSW) k d f i l l  designs, including active methane gas venting system designs and 
specifications; Colorado, Arizona'asdIllinois. 

Nuclear waste disposal site isolation and encapsulation design study, and costhenefit analysis; Idaho. 

Wyoming. 

Water Resources And General Civil Engineering 

Project Engineer for roller compacted concrete (RCC) dam design (264 feet high) for a water supply 
project including reinforced concrete intake structure, outlet works, spillway design including physical 
hydraulic modeling of an emergency spillway system design for over 100,000 cubic feet per second, dam 
joint design and groutinglmaintenance adits, temporary stream diversions, access roads, reservoir and 
peripheral design; San Diego County, California. 

Project Engineer for design of an RCC dam (60 feet high) for secondary, emergency containment of 
leachate from a mine facility including an RCC foundation mat, dam stability analyses, overflow stepped 
spillway system, and evaluation of upstream lining systems, Morenci, Arizona. 

Project Engineer for earth dam rehabilitation design for an irrigation water supply facility including 
embankment raise and stabilization, outlet works and spillway design, near Kremmling, Colorado. 

= 
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E X P E R T I S E  

JOHN H. RAHE, P.E. 
Senior Engineer 
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Project Engineer for design of a large, diversion dam for groundwater recharge system including analysis 
of various diversion dam alternatives such as conventional concrete gravity dam with various cutoff walls 
including cement-bentonite slurry walls,,,,diaphragm wall and RCC dam and subsurface cutoff; design of 
the selected RCC dam alternative and reinforced concrete diversion facilities including fish screens and 
ladders, diversion canal and associated facilities, southern California. 

Staff and Project Engineer for tailingsdam designs for various facilities including starter dam and raise 
designs including decant towers, spillways, peripheral flood diversion facilities and decant barge systems 
for various facilities in Missouri, Colorado and Alaska. 

Senior Project Engineer for the design of principal pipe spillway and emergency spillway systems at a 
large (5,400 acre) multiple unit tailings impoundment facility, White Pine, Michigan. 

Project Engineer for a 1 15-foot high water supply rock-fill dam design with concrete facing, including 
spillway and outlet works design, and design of a fish bypass system for a resort facility in Guam. 

Project Engineer for a rehabilitation design of a historic seawall including toe stabilization and void 
grouting programs, Fort Point Historic Site, San Francisco, California. 

Project Engineer for design of a multiple pipeline bridge crossing including a regulating pond and e 
pumping system at a phosphate mindindustrial facility in central Florida. 

Feasibility study and concepNl design for a large earth dam and reservoir storage project for a multiple- 
use facility including spillwayhd outlet works system designs, reservoir relocations, access roads and 
recreational facility plans, South Platte River, Colorado 

Flood control diversion design, leachate basin, pumping, pipeline systems, decant systems, river 
stabilization, floodwall, mine railroad bridge design and construction inspection; Cyprus Baghdad, 
Arizona and Rico, Colorado. 

Staff and Project Engineer for heap leach project designs at gold mining projects including geomembrane- 
lined pads and ponds and waterlflood control designs; Victor-Cripple Creek, Colorado and Nevada. 

Project Engineer for Offshore Runway Extension and Airport Expansion Design and cost estimate for $60 
million job; Dutch Harbor, Unalaska, Alaska. 

Project Engineer for Wind Energy Project, site grading and drainage, foundations, access roads and 
control and maintenance buildings; southem.Califomia. 

Various senior planning and design reviews of civil and geotechnical projects for mill tailings and 
industrial facility developments and closures, various states. 
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E X P E R T I S E  

JOHN H. RAHE, P.E. 
Senior Engineer 

8 Pipeline route selections and assessments for induskiial water supply in Wyoming, Montana, North 
Dakota and South Dakota. 

Pipeline, tank and industrial equipment settlement analyses and remedial design at a power plant 
constructed over collapsible soils, Utah. 

Hydroelectric feasibility study, Wyoming; and water supply reservoir yield analysis, spillway studies and 
preliminary design of dams, Alaska, New Mexico and Colorado. 

Design and contract documents for large irrigation, drainage, pumped storage, hydroelectric, and water 
supply projects of up to 21,000 cubic feet per second, Arizona, California, Colorado, Nevada, 
Washington, and Singapore. 

Research in water quality - heavy metal removal and desalination techniques, Colorado and Arizona. 

Construction inspection - canals, pipelines, geothermal, and desalination test facilities, and construction 
cost estimating for various projects, Arizona and California. 

Technical review of major earth dam failure, Idaho. 

Various civil site drainage and facility structural design modifications and certifications for residential 
and commercial facilities in Colprado. 

Planning, layout, design, construktion and management of a number of water supply and bridge projects 
for rural communities, Ecuador. 

-m. 

Volunteered civil engineering services for planning and design of various hospitals, schools, and 
orphanages including water and wastewater systems, and foundation designs in developing countries; 
Belize, Bolivia, Haiti, Honduras, India, Kenya and Papua New Guinea. 

PROFESSIONAL ORGANIZATIONS / ASSOCIATIONS 

American Society of Civil Engineers 
Engineering Ministries International (eMi; water resource design assistance for orphanages, hospitals and schools 

in developing countries); Denver Area Representative 

PUBLICATIONS / PRESENTATIONS 

“Encapsulating Contaminated Soil - A Geomembrane-Lined Repository Contains Arsenic-Contaminated Soil 
Beneath a Street in Utah”, Geotechnical Fabrics Report, April, 2002. 
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E X P E R T I S E  

JOHN H. RAHJI, P.E. 
Senior Engineer 

“Design and.Implementation of a Spatially.Constrained, Subsurface-Flow Coktructed Wetlands for Treatment of 
Heavy Metals at an Inactive Mine Site in the Intermountain West: Project Hindsight”, Wetlands Conference, 
2000, Co-author. 

“Wetlands Treat Mine Runoff,” Civil Engineering, American Society of Civil Engineers, January, 1999, Co- 

“Design and Optimization of the Mike Horse Mme, Montana, Wetland Treatment System,” ASCE Wetlands 
Engineering & River Restoration Conference, 1998, Co-author. 

“A Case History of Tailings Consolidation and Closure at the Bonanza Mining District;” Tailings and Mine 
Waste ‘97, Colorado State University, 1997, Co-author. 

“Design and Construction of Lower Chase Creek Dam,” Roller Compacted Concrete II, ASCE, 1988, Co-author. 

“Development of Design Criteria and Final Design of Hydraulic Structures for Pam0 Dam;” Design of Hydraulic 

a Structures, Colorado State University, 1987, Co-author. 

b 
$ikb 
rera, 
e 
B 

TETRA TECH, INC. Page 6 of 6 B 
b 



E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
En viron m en ta I Geoch em isr%HydrologistYProject Manager 

EDUCATION AND SPECIAL TRAIkING ' 

M.S., Environmental Sciences, University of Virginia, 1985 
B.S., Geology, University of Maryland,'l980 

REGISTRATIONS / CERTIFICATIONS 

Certified Professional Geologist, Virginia No. 762 
Professional Geologist, Wyoming No. 161 
Certified OSHA Hazardous Waste Site Worker and Supervisor 
Mine Safety and Health Training 

QUALIFICATIONS 

Mr. Marshall's academic background and professional experience has focused on the charicterization of the 
physical and anthropomorphic processes impacting water resources: He has extensive experience quantifying 
point and non-point source contaminant loading on large-scale, basin-wide projects. This work has required a 
thorough understanding of surface water-groundwater interaction and environmental geochemistry. Mr. Marshall 
has applied this watershed experience to environmental and water resources projects that evaluate the quality and 
quantity of surface water and groundwater supplies available for aquatic life, agricultural, and water supply uses. 

Mr. Marshall has participated in numero$&s environmental projects throughout the Western U.S. and Alaska. This 
experience includes: groundwater, surfade water, lacustrine, estuarine, soil, and sediment contamination 
investigations; design, implementation, and evaluation of vadose zone, groundwater and surface water monitoring 
programs for CERCLA sites and RCRA Subtitle C T/S/D facilities; geophysical log interpretation, design, and 
construction of monitoring wells; tracer studies; preparation of remedial investigation/ feasibility study (RVFS) 
documents under CERCLA; preparation of environmental impact assessments and permit documents to support 
mining operations; performance of Natural Resource Damage Assessments (NRDA's); preparation of Corrective 
Action Plans; NPDES permitting; TMDL assessments; evaluation of natural gas migration ffom underground 
storage reservoirs; assessment of migration of brine and ash impacted water ffom surface impoundments using 
stable isotopes; reactive transport modeling to assess the effectiveness of remedial alternatives and to establish 
surface water action levels; and database development. 

In the area of water resources, including water rights, Mr. Marshall has: assessed the suitability of municipal 
effluent for use as an imgation supply for golf course turfgrass; evaluated the use of groundwater as a raw water 
supply source for commercial use, including modeling of a well field and evaluation of water quality for potential 
use limitations; evaluated the value of groundwater rights for pre-2 13 wells; constructed models simulating 
reservoir in- and outflow; constructed computer-based models of river systems to assess the potential impact of 
surface water diversions and exchange programs on downstream water quality; evaluated the quantity, timing, and 
quality of groundwater return flows to river systems derived from lawn irrigation; evaluated stream depletions and 
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E X P E R T I S E  

BRUCE T .  MARSHALL, P.G. 
Environmental Geochemist/Hydr*logi~~~oject Manager 

. augmentation requirements due to groundwaterpumping; and assessed the viability of conjunctive use and 
groundwater recharge plans for municipalities and agn'cultural users. 

RELEVANT EXPERIENCE 

Environmental Analysis 

Colorado Clean Watershed Needs Survey, Colorado Department of Public Health and 
Environment, Water Quality Control Division. Serving as the Project Manager to identify and 
document non-point source needs (specifically mining and urban m o @  for reporting to Congress 
through the 2004 Clean Watershed Needs Survey. 

Little James Creek, U.S. Environmental Protection Agency, Boulder County Colorado. Serving as 
the Project Manager for a feasibility analysis evaluating abandoned mine waste pile cappinghemoval, 
open pit closure, and adit plugginglwater treatment. Project is being performed concurrent with TMDL 
study and in cooperation with the USFS and Boulder County P&ks and Open Space. 

Clear CreeWCentral City Superfund Site RUFS, Colorado Department of Public Health and 
Environment, Gilpin and Clear Creek Counties, Colorado. Served as the Project Manager for the 
OU4 Remedial Investigation and Feasibility Study. Water from Clear Creek is used for drinking water, 
agriculture, industry, and recreation in the Denver Metropolitan area and Colorado Front Range. The 
project quantified the point and non-point contaminant loading sources related to historical mining in the 
North Clear Creek basin, and de*loped a series of remedial alternatives to reduce the loadings f h m  these 
sources. The goals of the projeccak teprotect aquatic life and drhkmg water supplies in North Clear 
Creek and in the main stem Clear Creek downstream of the confluence. 

Summitville Mine Superfund Site RUFS, Colorado Department of Public Health and Environment, 
San Juan Mountains, Colorado. Served as Project Manager for the Site-Wide Remedial Investigation 
and Feasibility Study. The site is located above 1 1,500 feet in the San Juan Mountains of Southern 
Colorado. Releases of metals and cyanide impacted the Alamosa River watershed below the mine, 
including an 8,500 acre-foot reservoir 17 miles downstream of the mine and the agricultural community 
served by the reservoir. Investigations performed included: geochemical evaluation of mine pool 
chemistry during a draw down test; sediment sampling including leaching studies and electron 
microprobe analysis; groundwater and surface water monitoring including the operation of six gaging 
stations providing real-time stream flow and chemistry data to the world wide web via satellite links; 
reactive transport modeling to evaluate the relative effectiveness of various remedial alternatives and to 
establish surface water action levels; evaluation of passive treatment technologies including, successive- 
alkalinity-producing systems (SAPS), Aquifix systems, and zeolites; metals content and nutritional 
quality of macroinvertebrates; acute and chronic fish toxicity studies; and snow course surveys. 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental Geochemismydrologisflroject Manager 

BlackbiFd Mine, U.S. Forest Service, k m h i  County, Idaho. Performed surface water studies to assess 
nature and extent of metals contadination fiom this copper and cobalt mine in support of a NRDA suit. 
Included geochemical modeling and mass-balance modeling of several watersheds. Evaluated metal 
distribution and mobility in stream sediments using sequential extraction techniques and the electron 
microprobe. Evaluated the"1ong-term O&M costs to operate the final remedy in support of Consent 
Decree negotiations. 

Bunker Hill Mine RI/FS, Pintlar Corporation, Northern Idaho. Managed the surface water and 
groundwater monitoring programs at this large minindsmelting CERCLA site. The programs were key 
to the assessment of the relative contribution of point and non-point metal loading sources to the South 
Fork of the Coeur d'Alene River, which allowed for the design of remedial alternatives. Used lead 
isotopes to assess the relative contributions fiom the lead smelter and the mine tailings to allocate funding 
among PRps for residential yard remediation costs. Assisted in the preliminary design of proposed 
subsurface flow constructed wetland systems for passive treatment of metals. 

Alcoa Point Comfort Operations, Alcoa, Point Comfort, Texas. Authored hydrogeology section for 
the Site Characterization Report of aluminum smelter and chlor-alkali cell operations. Supervised 
combined groundwater, surface water, and impoundment sampling project. Evaluated mercury loading 
rates to the marine environment. 

RCRA Hazardous Waste Treatment, Storage, and Disposal Facility, Highway 36 Land 
Development Company, Deer Trail, Colorado. Project Manager for the comprehensive background 
groundwater and surface wa& quality data evaluations, quarterly groundwater monitoring data 
evaluations, and annual grouildwater monitoring data evaluations. This project included extensive data 
validation and statistical evaluation of analytical data, including the use of multivariate statistical analysis 
to minimize the number of analytes in the monitoring program. 

RCRA Hazardous Waste Treatment, Storage, and Disposal Facility, International Technologies 
Corporation and Laidlaw Environmental Services, Inc., Bakersfield, California. Field Supervisor 
for the design and installation of vadose zone and groundwater monitoring systems. Project Manager 
evaluating statistical exceedances in the groundwater monitoring program. Using geochemical modeling 
and revised statistical procedures, successfully demonstrated that the statistical exceedances were the 
result of spatial variability and/or inappropriate statistical evaluation methods. 

Comanche Peak Nuclear Power Plant, T U  Electric Company, Central Texas. Conducted remedial 
investigation of seven industrial landfill cells. Included the design and installation of groundwater and 
methane monitoring systems, and the selective excavation and characterization of wastes. Oversaw the 
removal of one cell. 

South Platte Reservoir Development Project, Centennial Water and Sanitation District, Littleton, 
Colorado. Authored the Corrective Action Plan to excavate construction landfills and remove residual 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental Geochem isinrydrologisflroject Manager 

organic contamination at this f o q e r  gravel mine. The mine is being converted into a raw water starage 
facility. 

9 Belridge Fields, Shell Western Explorbtion and Production, Inc., San Joaquin Valley, California. 
Evaluated the nature and extent of groundwater contamination resulting from seepage Erom ponds storing 
saline oil field waters. Utilized inorganic, organic, and stable isotopic data to distinguish impacted waters 
from non-impacted waters. 

TU Electric Company, Various Power Plants, Texas. Performed hydrogeologic investigations at ash 
handling and disposal areas. Assessed nature and extent of contamination using inorganic and stable 
isotopic data. Developed remedial options. 

Martin Lake Lignite Mine, Texas Utilities Mining Company, Longview Texas. Permit renewal of a 
26,000 acre open-pit lignite mine. Field work included the drilling and logging of several thousand feet of 
core, geophysical logging of test holes,' drilling and installation of 100 monitoring wells and piezometers, 
performance of aquifer tests, and collection of ground- and surface water samples. Evaluation included 
analysis of aquifer test data; groundwater and surface water quality data, and determination of overburden 
suitability as top soil. 

. Geneva Pharmaceuticals, Inc., Broomfield, Colorado. Performed hydrogeological investigations to 
assess nature and extent of groundwater contamination by chlorinated solvents from adjacent facility. 
Co-authored No Action Petition under Colorado's Voluntary Cleanup Program. 

Tererro Mine, Pecos, New Megico. Served as Task Leader for the evaluation of surface water and 
groundwater geochemistry for the Natural Resource Damage Assessment. 

e . 
. Cerro Grande Fire Assistance Act Damage Assessment, New Mexico. Served as the lead geochemist 

for the investigation of contaminant transport from the Los Alamos Laboratory to the San Ildefanso and 
Santa Clara Pueblos. 

Water ResourceslWater Rights 

. Leyden Natural Gas Storage Facility, Xcel Energy, Leyden, Colorado. Oversaw the drilling and 
construction of deep Laramie-Fox Hills Formation wells. Sampled groundwater and soil gas for methane 
and a variety of isotopes to evaluate the integrity of the storage facility. Evaluated the value of 
groundwater rights for pre-2 13 wells. 

. Pueblo Municipal Airport Raw Water Feasibility Study, Board of Water Works of Pueblo, 
Colorado. Part of a team that evaluated the feasibility of using groundwater as a raw water supply source 
for the Pueblo Municipal Airport service area. Responsibilities included the modeling of a potential well 
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0 E X P E R T I S E  

BRUCE T. MARSHALL, P.G. , 

Environmental G e o c h e m ~ ~ ~ d ~ o l o g ~ ~ ~ o j e c i  Manager 

Application for Change of Water Rights, Division Three Water Court, Case No. 96CW45. Prepared 
affidavit describing the impact of pumping an agricultural water supply well on groundwater levels in the 
unconfined aquifer of the San Luis Valley; Testified in deposition regarding the hydrogeology of the 
Closed Basin of the San Luis Valley. 

Application for Change-of Water Rights, Division Three Water Court, Case No. 96CW46. Prepared 
affidavit describing the impact of pumping an agricultural water supply well on groundwaier levels in the 
unconfined aquifer of the San Luis Valley. 

United States of America and the State of Colorado v. Robert Friedland, Case No. 96-N1213. 
Provided technical support to the Colorado Office of the Attorney General and the U.S. Department of 
Justice. Attended depositions, reviewed expert reports, and prepared expert reports describing the fate 
and transport of contaminants downstream of the Summitville Mine Superfbnd Site. 

Brown Group Retail, Inc. v. IBM, et al., Case No. OlWYO917(AJ). Provided technical support in the 
areas of contaminant fate and transport in groundwater, and the divisibility of temporally and spatially 
overlapping solvent plumes. 

PROFESSIONAL ORGANIZATIONS / ASSOCIATIONS 

Member, International Association of Geochemistry and Cosmochemistry 
Member, Association of Ground Water Scientists and Engineers, NGWA 
Member, American Water Resources Astociation 
Member, Engineers Without Borders . ’- 

PUBLICATIONS 

Marshall, B.T., and Herman, J.S., 1986, “Trace Element Distribution in the Soils Above Deeply Weathered 
Pegmatites, Virginia, USA.: Implications for Exploration,” Applied Geochemistry, Vol. 1 , pp. 68 1-690. 

McCulley, B.L., and Marshall, B.T., 1990, ‘Distinction of Naturally-Occum-ng and Industry-Related 
Contaminants in Ground Water Monitoring Systems,” Colorado Hazardous Waste Management Society, Fourth 
Annual Conference and Exhibition Proceedings, October. 

Marshall, B.T. and Drexel, R.T., 2001 , “Terrace Reservoir Recovery,” Colorado Lake and Reservoir Management 
Association, October. 

COX, T.J., Marshall, B.T., and Drexel, R.T., 2002, “Monitoring and Management of Groundwater Stored in 
Underground Mine Workings,” Hardrock Mining 2002, May. 
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E X P E R T I S E  

BRUCE T. MARSHALL, P.G. 
Environmental GeochernismydroZogkmoject Manager 

Medine, A.J. and Marshall, B.T., 2002, ‘‘Mo(e1ing the Efectiveness of Remedial Alternatives at the Summitvil[e 
Mine Superfund Site on Water Qualiry of the Alamosa River and Terrace Reservoir,” Hardrock Mining 2002, 

Hesemann, T., and Marshall, B.T., 2003, “Measuring the Efectiveness of Mine Site Remediation,” Association of  
Engineering Geologists 46th Annual Meeting, September. 
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E X P E R T I S E  

PATRICK NIEDERMEYER, E.I.T. 
Civil Engineer 

EDUCATION AND SPECIAL TRAINaG 

B.S., Civil Engineering - Environmental Focm,, University of Colorado, 2004 

REGISTRATIONS I CERTIFICATIONS 

Engineer in'Training - Colorado 
Certified Hazardous Waste Site Worker 
Nuclear Density Testing Certified 

QUALIFICATIONS 

Mr. Niedermeyer has experience in supervis..ig geoteL,.nical investigations for severa . -.an and gravel pit 
reservoir projects including the Camenish Pit, the Tucson pit, and Hartsel Springs dam and reservoir. He is 
experienced in geotechnical quality control testing for soils and is currently certified for using the nuclear density 
gage. 

RELEVANT EXPERIENCE 

Rocky Flats Environmental Technology Site - Surface Water Group. Performed inspections required 
by the site National Pollution Discharge Elimination permit. Developed annual compliance reports, site 
water quality contaminant profiles, and environmental stewardship scenario evaluations. Developed 
sediment and erosion control &awes for pollution prevention. 

Tucson Gravel Pit Reservoir. Quality control testing and construction observation of internal slope 
liner. 

J .  
- Y  

e 

Camenish Gravel Pit Reservoir. Analysis and interpretation of geotechnical data, estimates of material 
quantities for slope liner and reservoir capacities. 

e Hartsel Springs Dam and Reservoir. Supervisor of field geotechnical investigations including 
geotechnical drilling, packer permeability testing and compilation and analysis of data. 

PROFESSIONAL ORGANIZATIONS / ASSOCIATIONS 

Member, American Society of Civil Engineers 
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E X P E R T I S E  

MARSHALL A. MASSARO 
StaflEnvironmental Scientist 

EDUCATION AND SPECLAL 

B.S., Watershed Science, Colorado State Univekity, 1999 
Minor, Geology, Colorado State University, 1999 

CERTIFICATIONS 

Radiological Worker Level I1 Training (RFETS) 
Certified OSHA Hazardous Waste Site Worker 
Emergency Medical Technician-Basic (Em-B)  Certified 
Nuclear Density Testing Certified 

QUALIFICATIONS 

Mr. Massaro has been an environmental scientist on a variety of environmental and geotechnical projects. These 
projects have included water quality sampling and analysis, groundwater and surface water contaminant 
modeling, installation of flumes to gauge surface water flow, water rights and water quantity evaluations, gravel 
resource, design and construction of monitoring wells, and other geotechnical investigations, gravel mine 
permitting; well construction and design; tracer studies; and construction quality assurance/quality control 
(QNQC). His experience on these projects ranges from oversight of field sampling events, municipal water 
rights analyses, topographical and aerial map generation, reservoir construction, cost estimating, and other 
environmental related services. ,? 

J .  . ... 
Marshall also has experience in geotechnical investigations for several dam and reservoir studies and has been 
responsible for geotechnical quality control work on several construction projects. He is trained and experienced 
in density testing of soils using the nuclear density gage and is currently certified. 

RELEVANT EXPERIENCE 

Water Quality Experience 

Summitville Mine Superfund Site, San Juan Mountains, Colorado. Field scientist for the sampling of 
surface water, ground water, sediment, and aquatic life impacted by mining activities. Conducted heavy 
metal loading analyses for impacted surface water supplies to compare with aquatic life standards. 

California Gulch National Priority List (NPL) Site, Leadville, Colorado. Field scientist for the 
sampling of surface water and groundwater impacted by mining activities. Conducted heavy metal 
loading analyses for impacted surface water supplies to compare with aquatic life standards. 
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E X P E R T I S E  

Bonanza Mining Region, Bonanza, Colorado. Field scientist for the sampling of surface water and 
groundwater impacted by mhing activities. 

Water Rights Experience -. 
Bedrock Groundwater Quantity Investigations, Thornton, Colorado. Responsible for the 
quantification of groundwater resourcesJocated beneath the city limits of Thornton, CO within the Lower 
Arapahoe and Laramie-Foxhills bedrock aquifers. 

Geotecbnical Experience 

Present Landfill Cap Construction Quality Assurance, Rocky Flats Environmental Technology 
Site, Golden, Cdorado. Responsible for observing and auditing the methods, procedures, results and 
testing equipment during construction of geosynthetic composite cover, perimeter ditches and seep 
passive treatment system. 

Hazeltine and Tucson South Gravel Mines, Front Range, Colorado. Responsible for the geotechnical 
investigations relating to the design of slurry walls and gravel resource quantifications 

Bernhardt, Tucson, and 83rd Avenue Slurry Walls, Front Range, Colorado. QNQC specialist 
responsible for the proper construction of reservoir liners (slurry walls) surrounding proposed gravel 
mines. 
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E X P E R T I S E  0 
JOSHUA R. VALENTINE 
Engineering Technician 

EDUCATION AND SPECIAL TRAINING 

B.S., Colorado State University, 1995 

REGISTRATIONS / CERTIFICATIONS 

Radiological Worker Level I1 Training (WETS) 
Certified OSHA Hazardous Waste Site Worker 
Certification of Completion, Nuclear Gauge 
Western Alliance for Quality Transportation Construction 
Laboratory for Certification of Asphalt Technicians (LabCAT) 
American Concrete Institute 

QUALIFICATIONS 

Josh has more than 10 years of experience in geotechnical and construction quality control testing. He is qualified 
for concrete field and laboratory testing, asphalt field and laboratory testing; geotechnical field and laboratory 
testing, construction observation of piers, fill control and density testing, reinforcing steel and welding inspection, 
geocomposite clay liner observation, and water linehewer line inspection. 

RELEVANT EXPERIENCE 

B 

Present Landfill, Rocky Flats Environmental Technology Site 
Hayden Meadows Reservoir, Louisville, Colorado 
Arapahoe Mine Cleanup, Leadville, Colorado 
Expansion of 72nd Avenue - Phases I, 11, and 111, Arvada, Colorado 
Flatirons Office Complex, Boulder, Colorado 
Ballard Pond, Longmont, Colorado 
Spring Valley Golf Course, Longmont, Colorado 
Water Treatment Plant, Arvada, Colorado 
Promtech Office and Storage, Louisville, Colorado 
City of Lafayette, Lafayette, Colorado 
Subdivision Developments, Parker, Colorado 
Lake County Reservoir, Leadville, Colorado 
Asphalt, Concrete and Reinforcing Steel 
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SIEVE ANALYSIS 
r 

Product Name : Unwashed Aggregate 1.5" 

Plant / Supplier 7 Location : Centennial Pit / Hwy 93 

Sample ID No.: 93 

Test Procedures : ASTM C136, C702, 075 

Sample Dry Weight (9) : 

Date Sampled: 5/17/05 

Tested By : Jesse Mohler 

17668.3 
7 

.. . 
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Nilex Corporation 
15171 East Fremont Drive 
Centennial, CO 80112 

Fax: (303) 766-1 11 0 
Ph: (303) 766-2000 

N [LEX 
0 @ niIex.com 

Good Stuff for  the Earth 

June 2,2005 

Jeremy Jaramillo 
Envirocon, Inc. 
651 Corporate Circle, Suite 114 
Golden, CO 80401 

Re: Nilex NW80 and Skaps GT180 

Dear Jeremy: 

With this letter, I would like to inform you that Nilex is the authorized private-label distributor for Skaps Industries’ 
geotextiles. The certification that I previously emailed you is for the Skaps GTl80, privately labelled though Nilex 
as the NW80. 

Yours truly, 
Nilex Corporation 

@ Saskia van Woudenberg - 

svw@ n ilex. corn 

t . . .. 
- : :  . . . .  - -. . .. . . . .-.. .,. .- __ - - . .  

0 
- - -  

In Canada: NILEX Inc., NILEX Construction Inc., In USA NILEX Corporation In Australia: ADAK Earth Technology Pty. Ltd. 
Calgary, Edmonton, Vancouver, Winnipeg Denver, Colorado Sydney 

_ _  



S U P S  Industries (Nonwoven Division) 
316 South Holland Drive 
Pendergrass, GA 30567 (U.S.A.) 
Phone (706) 693-3440 Fax (706) 693-3450 
E-mail: info@skaps.com 

Grab Tensile ASIN D4632 Ibs (kN) 205 (0.91) 
Grab Elongation ASTM D 4632 % 50 
Trapezoidal Tear ASTM D 4533 Ibs (kN) 85 (0.38) 
Puncture Resistance ASIN D 4833 Ibs (kN) 130 (0.58) 

Water Flow ASTM D 4491 gprn/fi?(I/min/m2) 90 (3667) 
AOS ASTM D 4751 US Sieve (mm) 80 (0.18) 
IUV Resistance ASTM D 4355 %/hrs 70l500 

Permittivity* A!3M D4491 Sec-' 1.40 

Sales Office: 
Engineered Synthetic Product Inc. 
Phone: (770)564-1857 
Fax: (770)564-18 18 

June 2,2005 
Nilex Corporation 
15171 East Fremont Drive 
Centennial, CO 80112-4202 
PO :2679 
BOL : 14382 

Dear Sir/Madam: 

This is to certify that SKAPS a 1 8 0  is a high quality needle-punched nonwoven geotextile made of 100% 
polypropylene staple fibers, randomly networked to form a high strength dimensionally stable fabric. SUPS 
GT180 resists ultraviolet deterioration, rotting, biological degradation. The fabric is inert to commonly 
encountered soil chemicals. Polypropylene is stable within a pH range of 2 to 13. SKAPS GT180 conforms to 
the property values listed below: 

I M.A.RV. I Minimum Average Roll Value I PROPERTY 

I 

I 8.00 (271) 

Notes: 
* At the time of manufacturing. Handling may change these properbies. 

4 . .  ..- .. . _  - .  - . - .. - - - . . - - ._ - 

ANURAG SHAH 
QUALITY CONTROL MANAGER 

.... 

. .. .. .. . 

- .  



Product : GT1 

ROLL # 

ASTM METHOD 
UNITS 

*Weight is typical. All 

0- 15 

* 7.67 210 72 227 
8.28 213 61 240 
8.28 213 61 240 78 
8.01 206 68 229 86 110 
8.45 211 63 234 82 104 

136 107 1.43 
138 107 1.43 

:her values are MARV. 
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NILEX CORPORATION 
15171 East Fremont Drive 
Centennial, Colorado 801 12 0 (303) 766-2000 phone 
(303 j 766-1 1 I o fax 
www.niIex.com NILEX 

Nonwoven Geotextile Installation Instructions 

geotextile Wnloadina & Storage 

A. The geotextile shall be labeled, stored and handled in accordance with ASTM 0-4873 
"Guide for Identification, Storage, and Handling of Geotextiles." 

B. Geotextile rolls are to be unloaded in a manner to prevent damage to the geotextile 
material. 

C. The geotextile rolls should be inspected to ensure the shipping wrapper is intact. Those 
rolls that are not protected with the shipping wrap should be covered to prevent weather or 
UV light exposure. 

6. Materials damaged during shipping should be inspected prior to placement. 

E. Rolls should be stored on supports that will not damage the material. The material must be ' 
elevated at least 2" above the subgrade. 

Material Dedovment 

A. Material is to be deployed in accordance with the design engineer's specifications. 

B. The installer should be prepared to use sand bags to hold the edges of geotextile in place. 

C. The installer should exercise caution when installing material in high moisture. 

0. The installer should exercise caution when installing in windy conditions. 

- - - - - - - a t e x t i l e  m a t e r l a k + k d H W n ~  * * 'Rg-keWques-that-will not*- - 
during installation. 

F. A11 folds and wrinkles are to be removed prior to sewing adjacent panels. 

0 

Qh 

............. .... . .... _. .......... ___ 
. . .  ............ .... .- 
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.. _. .... _.. 

... _,_ ..................... . .  ., . .  ...:. 
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Materlal Seaming 
I1 

A. Field seams are to be made by sewing together fabric using sewing machines that are 
manufactured for field use. Nilex recommends the following models: Union Special 2200, 
American Newlong or Equal. 

€3. The thread should be a polypropylene; polyester or nylon bonded and thermally set with a 
minimum 2000 denier. Nilex recommends the use of BT207 nylon sewing thread which 
meets or exceeds criteria. 

C. Seams for nonwoven geotextile are normally prayer seams. When sewing a prayer seam, 
the stitching should be approximately 1.5 inches from the outside edge of the fabric. 

D. The seams per inch should be per the manufacturer's recommendation for the type and 
thickness of the geotextile fabric. 

Geotextl le Documentation 

A. Manufacturer to provide certification and material samples in accordance with the project 
specification to the Owner/design engineer for approval prior to shipment of material. 

B. Manufacturer to provide manifest and production certifications via mail to the 
owner/engineer upon shipment of material. 

Renairs 

A. Installer will follow project specifications for repair techniques. 

B. In the event of no specification, the installer will utilize a piece of fabric large enough to 
allow one foot overlap around the perimeter or on either side of the repair, The installer will 
sew the additional material over the repair area. 

Heat Seamlng of Nonwoven Geotextiles 

On geotextiles seven (7) ounces per yard or heavier, using fusion seaming with a heat gun 
may be used. The minimum overlap for this type of welding is four (4) inches. Prior to fusion 
seaming the geotextile together, the installer must demonstrate to the field engineer the 
ability to perform this type of installation method. Areas burned through that are damaged by 
fusion welding shall be property repaired. Care should be taken during installation to prevent 
damage to the geatextile. Torn or punctured material shall -- - be patched . - - with sufficient overlap 

T p G E n i  sepa-ratiGir.- ' - : I .  ' - H ;: :-4 

-. .. . . ... . .. 
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Installation Guidelines for Overlapping Geotextiles 

The site should be cleared, grubbed and excavated to design grade, stripping all topsoil, 
soft soils, or any unsuitable materials. Proof rolling should be considered to help locate 
unsuitable soft materials. 

The subgrade to receive the geotextile should be free of any object that could damage 
the geotextile. . 

Once the subgrade along a particular segment if the road alignment has been prepared, 
the geotextile should be rolled in line with the placement of the new roadway aggregate. 
The geotextile shall be laid without wrinkles and folds in the roadway aggregate. The 
geotextile should not be dragged across the subgrade. The entire roll should be placed 
and rolled out as smoothly as possible. 

Adjacent geotextile rows should be overlapped as required. Overlaps shalt be in the 
direction shown on the plans. 

Geotextile panels shall be continuously overlapped a minimum of 300mm (12"). Where it 
is required that seams be oriented across the slope, the upper panel shall be lapped 
over the lower panel. Overlapped sections can be secured with staples if necessary. 

For curves, the geotextile should be folded or cut and overlapped in the direction of the 
turn (previous fabric on top). Folds in the geotextiie should be stapled or pinned 
approximately 0.6m on centers. 

Before covering, the wndition of the geotextile should be checked for excessive damage 
(i.e. holes, rips, tears, etc.) Repair defects by placing an additional layer of gwtextile 
over the damaged area. The minimum required overlap required for adjacent rolls should 
extend 12" beyond the defect in all areas. The patches shall be continuously fastened 
using a sewn seam or staples to secure the patch. Geotextile which cannot be repaired 
shall be replaced. 

If any further information is needed, please feel free to contact me. 

Respectfully, 
NILE3 CORPORATlQN 
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Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

To: 

SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

. .I. 

Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: 

(DATE: 6-2 1-05 

No. 
1 
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1Mike Keating (K-€I) I I Steven McOuearv (Envirocon) 

Description of Item Submitted Copies No. Sheet N;. Variation 
Lafarge Fines for Buttress Construction 3 1.04 A NIA NIA 
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Specification Sec. No. 02200-0982 Project Title and Location: Cover Original Landfill - Rocky Flats 
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0 0.00 #NUM! 

I ONE POINT ATIXFtBERG 

PLASIlC llMITs 

G@ d We Si1 4 Tnrc m) 

P L A y I C  L"nT (PL) LIQUID L L n a  (LL) 

0 
PLASTICITY INDEX (PO 

0 

PLASTIC LIMlT (PL) rn LIQUID LIMIT (LL) 

CEI 
PLASTICITY INDEX (PI) 



us 14 

Tuc No. 

WL W n  Soil & Tan (gm) 

WL Dry Sin1 & Tan (om) 

WI. id Tuc (p) 

WI. ld wun (gm) 
WcigM d Dry Snil (gm) 

M ~ l u r e C ~ ~ ( % )  ' 

1 MAWRIALSIEVE 

Tuc Wciglp 

F i  

. T  NI Pa 

% PASSING 

BACK SIEVE 110 

R O  

840 
tra 

IIM 

RM 

M O m H  AND YEAR 

PROJECT NAME 

PROJECT NUMBER: 
SAMPLE ID: 

TYPE 

HYDROMETER ANALYSIS 

LL TEST BY 

PL DATE SKI' UP 
PI REVIEW BY 

fine% 

14.51 

62.81 

WEIGHT OF SAMPLE USED FOR HYDROM6lER 

WI. ofsunpk W n  R Dry (gm) -1 

Golder Associates Inc. 



053-2203400 Iay-05 
PARTICLE SIZE DISTRIBUTION & ATIERBERG LIMITS 

ASl'M D421, D422, D4318 

PROJECT NAME: 

SAMPLE ID: LPF-3 Depth (ft): - 
TYPE: Pail 

Kaiser HilllRocky Flats Field & Lab 

40 - 

100 - 

9 0 -  

ao - 

% 70 

p 6 0 -  

- 

a 

so - S 
S 
i '  
n 40 - 
g 

30 - 

20 - 

. 10 - 

O r  

14 26 - 

12' 

100 

314' 3/8' 14 110 

10 1 

0 

Particle size in millimeters 

0.1 0.01 0.001 

Particle Size Panicle Sue 

h) XFiur 

0.036 19.6 

0.023 17.5 

0.013 16.6 Fmes 

0.0093 16.2 Silt or Clay 22.67 

0.0066 15.8 

0.0032 14.5 

0.0013 12.4 

Brownish yellow (IO YR 6/8) clayey sand 

DATE 5/24/05 

Golder kssociates Inc. REVIEW1 MB 



MOISTURE DENSITY CURVES 

(ws=w2-w3) 
(WFW4nVs) 

(w4/Ws)* 100 

ASTM D 698 & 1557 

PROJECT TITLE D 4718 
PROJECI' NUMBER 
SAMPLE IDENTITY 
SAMPLE TYPE 

MOLD NUMBER 
MOLD WEIGHT (gm) 

MOLD HEIGHT (in) 
MOLD VOLUME (eafl) 

I 
I 

TYPE COMPACTOR PREPARATION METHOD A. 20% OR LESS RET- ON #4 

METHOD B > 20% RETAINED ON #4 AND 
MOLD DIAMETER (in) TYPE PROCTOR 20% OR LESS RETAINED ON 3n 

METHOD C: 5 20% RET- ON 3M" AND 
< 30% RETAINED ON 3/4" 5.5 -1bf. RAMMER WITH 12 INCH DROP 

0.00 0.00 

WATER CONTENT . 

Water Content (YO) (w7nV8)*100 

DryDe&ty@ef) . (Wd/(l+WC)) 

Wet Wt Tare & Soil 
Dry Wt Tare & Soil 
Wt Tare 
Wt Moistnrr 
Wt Dry Soil 
Water Content (dec) 
Water Content (YO) 

9.5% I 11.0% I 12.6% I 14.2% I 15.4% I I 
110.5 I 114.4 I 117.6 .I 117.1 I 114.5 I 

COARSE TOTAL 
FRACTION SAMPLE 

TOTAL WEIGHT BEFORE PROCESSING AND PERCENT RETAINED 

TOTAL WEIGHT, WET ( COARSE & FINE) 
TOTAL WEIGHT, DRY ( COARSE & FINE ) 
WEIGHT RETAINED ON # 4 SIEVE 0 
WEIGHT RETAINED ON 3M" & 0 
WEIGHT RETAINED ON 3/4" SIEVE 
PERCENT RETAINED ON # 4 SIEVE (DRY) 
PERCENT RET- ON 3M" SIEVE (DRY) 
PERCENT RETAINED ON 314" SIEVE (DRY) 

I I I I I 5 I 6 I 7 POINT RESULTS (FINE) 1 2 3 4 I 
W t  Soil & Mold (wl) 
Weight of Mold W) 
WL o f w e t  soil (w3=Wl-Wz) 
Wet Density, wd (pcf) OYJ1453.6.Vm) 

WATER CONTENTS - _ _  __ - - - - . - __ . - - 
Wt Tare & Soil 
Wt Tare & Soil 
Wt Tare 
Wt Moisture 

MAXIMUM DRY DENSITY (pcf) 
OPTIMUM MOISTURE CONTENT (Yo) 
Corrected Maximum Dry Density(pc0 
Corrected Optimum Moisture (YO) USCS 

Specilic Gravity And Absorption of Coarse Aggregate - ASTM C 127-88 

Weight of Oven Dry Sample (p) 
Weight of SatumtedSdace-Dry (pit) 1188.00 

kbsorption of Oversize PartSdes ( Y o )  
Weight of Saturated Sample in Water (gm) 

[(B-A)/A]*lOO 

Bulk Specific Gravity A / ( B c )  2.619 I I I 
4VERAGE ABSORPTION 
QVERAGE BULK SPECIFIC GRAVITY 

TECH 
DATE 

REVIEW 

Golder Associates 



MOISTURE 1 DRY DENSITY CURVE 
D698 METHODA 

I I 

s c v 

L m z 
P 
> 

145 

140 

135 

130 

125 

120 

115 

110 

105 

100 

95 

90 

85 

80 

75 
0% 5% 10 % 15% 20 % 25 %I 

MOISTURE CONTENT % 

30 % 35% 

MAXIMUM DRY DENSITY @cf) 117.9 I Corrected Maximum DIY Dcmity 122.9 
OF'TIMUM MOISTURE (%) 12.8 ~ C o r r t a e d O p ~ i ~ n u m M o ~ ( X )  11.1 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 
LLw PL 

uses 

REVIEW 

Kaiser HilllRocky Flats Field & Lab 
053-2203-0001 

Golder Associates 



Siiinple /I = 
Point I/ - I 

I .IV 7 

uinpls NR Itcvimnl: 

ILBIF-7 J 110 

Salllplc I/ = L,IV 7 
Point i/ = 2 

1)nte: .lob Nuaibcr: Yigurc: 

6ROn005 253-2203-000 I 

LIT 7 
3 

luiliril 
1,cnylh = 14.73 cni 

1)iuiiiclcr 7.30 cni 
Wet Weiglil- 1272.10 g 

Arcii = 41.9 sq.cni 
Siiinplc Arcti 6.49 scl. in. 

Volullle - 
Moisiiirc Cuidcnt = 
Specific ciruvily 

Dry Wciglit of Solids = 
we1 I)a1sity = 
Dry Dcnsity - 
Wet I l o ~ ~ i t y  5 

13ry llalsity = 

616.5 cc 
15.0% 

IIII ’ 

llO6.17 g 
2.06 dcc 
1.79 glee 
128.8 pel‘ 
112.0 pcl‘ 

I Ili till1 

I.cllglll - I4.HO ell1 

Diunictcr = 7.30 cia 
Wet Wciylil= I27 1 .%I 8 

Arcu= 4 1 3  sq.ciii 
Suniplc Arca - 6.49 sq. in. 

Volulnc = 
Moisture Contenl 
Specific (iriivity = 

Wet Dciuity - 
Dry Density = 
Wet Dciisily = 
Dry Dcilsity = 

11ry WCiglll Of Solids 

619.4 cc 
lS.OU/u 

nu 
I tn6.00 g 
.2.0s dcc 

I2K.I pcl’ 
I 11.1 pcf 

1.79 dcc 

Ccll Prcssurc = IO0 psi 
.Duck I’rwiire = HH psi 

Confining Pressure= I2  psi 

NOICS: I .  ~iiiiip~cs wcn: rcnmoIctctl to iipproxiiiiiilt 
2. Spccinicii visunlly cliirvilictl IIY slmriy brown (7.5yr 5M) clnycy ynnd witti griiwl. 

05% ol‘l~ic nunximum dry clciisily niid 4.2% rcliitivc 

Lcllglll - 
Diuiiictcr =I 

We1 wciglll- 
Arcu 

Siiniplc Arcu 

Volume n 

Moistun: Conlcnl 
. Specific Gnivity = 
Dry Weight of Solids - 

Wct Dwity  = 
Dry Dewily = 
Wet Daisily = 
.Dry Dalsily - 
Cell I’rcssurr: = 

Buck I ’ m u r u  - 
Conlining Ihssssurc = . 

hitiill . .  
14.75 uii 
7.30 ua 

4 I .!) sc~.cul 
1272.40 8 

6.49 sq. in. 

617.3 w 
15.0% 

1111 

1106.43 g 
2.06 dcc 
1.79 B/cc 
128.6 pcr 
I I  1.8 pcP 

100 psi 
82 psi 
I8 psi 



Shear Stress vs. Strain 

12 

f 8  
5 6  

.E 
v) 

21 0 

3 4  

______ 
j -6psi 
, -12psi 
I -18psi 

0% 5% 10% 15% 20% 25% 
Strain, % 

.. . 

Excess Bore Pressure vs. Strain 

-- 14 

12 
EL 

2 10 
b 

tn 

k v 3  

0% 5% 10% 15% 20% 25% 

Strain, 'YO 

- 6 psi 
- 12 psi 
- 18 psi 

CU TRIAXIAL SHEAR DATA 
STRESS AND A PORE PRES!WRE PLOTS 



20 

18 

16 
.I 

14 
G .- g 12 
b g 10 - 
2 zi 
& 6 

4 

2 

0 

Stress Path Plot 
p'-q Plot 

I 
I 
I 

j j  
i 1  - 6 psi 

- 12psi 
! - 18 psi 

-KfEnvelope 
. . - .- 

0 2 4 6 8 10 12 14 16 18 20 
1 
! 
i p', Mean Effective Stress in psi 

- ~- i 
Stress Path Parameters 

- .  j 

! 
! 

.. . 

I 
! 

j 
i 
i 
! 
i 
I 

... i 

I#= 28.0 degrees 
a'= 0.6 psi 

Golder Associates, h c .  Title: 

Denver, Colorado CU TRIAXIAL SHEAR DATA 
* 
lob Short Title: 1 STRESS PATH PLOT 

Kaiser HilvRocky Flats Field And Lab I 
;ample No. ke,+ewed: 1Date: [Job Number: (Figure: 

LPPS I E O  mono05 I 253-2203-0001 J I 



. .  

Mohr Circle Diagram 
Effective Stress Parameters 

1 ; j I I I I - r - -  i l i i i :  20 
1 8 - b  : ! -  I ' I 

14 
12 
10 

8 
6 
4 

2 
0 

.6 psi 

- 12 psi i 
j 

- 18 psi 
- M-C Envelope, i 

! 

__ - 

0 2 4 6 8 10 12 14 16 18 20 
Effective Normal Stress, psi 

Mohr-Coulomb Parameters 

i $ '=  32.1 degreB 
c' = 0.7 psi 

- 
Golder Associates, Inc. Title: 

CU TRIAXLAL S H E A R  DATA 
M0H.R CIRCLE DIAGRAM 

253-2203-0001 ' 



Consolidated Undraiiied Triaxial Lab Data 
Froiti: COLDER ASSOCIA TES INC. 
Pro.icct: Uhiscr Il-UilVRocky Nats FicldAnd Lab 
Project N M I ~ ~ c ~ :  253-2203-0001 

LPF-7 

tan(y/’) = 0.5308 
a’= 0.5705 

Q I =  32.1 degrees 
c’= 0.7 psi 

Printed 011: 6/2012005 

Effective Stress Amlysis 
q vs. p’ 

y -0.5308~ + 0.5706 1$ 

,/’ 

/’ 
11’ - 0.9995 _/ 

/*.* / 
/‘ 

0 2 .  4 6 8 IO 12 I4 16 I8 

p’, MCIIII Eflcellve Str& is psi 

Goldcr Associates Inc. LPF7.xls.xls 
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Consotidated Undrained Tr ida l  Lab Data 
From. GOLDER ASSOCL4 TES LIVC 
Project: 
Project Number: 253-2203-0001 

Kaiser IliluRocky Flats Field And Lab 

. Explanation of Terminology 

Mohr-Coulomb Failure Criteria : 

. Where: 
c’, c = effective and total cohesive intercept 
+’, Q = efictive and total fiidon angle 
7t-i = Shear Strength on the fsilure surface at failure 

~ ’ 5 ,  = effective and total normal stress on the failure surface at failure 

Stress Path SDace: 

0 1  -k 0 3  p- 0 1 - 0 3  6 1  4- d3 
2 4 = 7  #= 2 

Where: 
q =  shearstress 
p’, p i mean effective and total Stress 
0’1 , (31 = Effective and Total Axial Stress 

0 ’ 3 ,  ( 3 3  = Effective and Total Confining Stress 

q = a+ p’tan y 
q = a f ( p  -uo)tan w 

m i r e :  
a’, a = intercept of the q-axis in effective stress of total stress space 
v’, v = angle of the failure line in effective stress of total stress space 
p’ = mean effective stress 
pUo = mean total minus the initial pore pressure 

with the relationship between y j  and $ and a and c are as i5llows: 

a = c * cos($) 

Printed on: 6R0/2005 Golder Associates Inc. LPF7.As.xls 01 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERlAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) 
Rocky Flats Envlronmental Technology Site 
10808 Hwy 93, Unit B 
Golden, CO 80403-8200 

From: To: 

8 '  
TRANSMITTAL NO.: OLF- 0 1 0  

DATE: 7/18/05 

Steven McQueary (Envlrocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy 93, Unit B 
Golden, CO 80403-8200 

Specification Sec. No. General Project 

I I I 
REMARKS 

I certify that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF CONTRACTOR 

Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. Drawing 

Sheet No, No. Description of Item Submitted Copies No. 
1 Geotechnical Testing Results for Pioneer Buttress Fill Material (pit Fines) 3 02200-0982 NIA 

conrlmc/ion quniiv I I 
assurancedon. and SITE QA MANAGER I DATE 

Variation 
NIA 

' AUTHORITY 
C P R O V E L I  Appmvol &/or 0 APPROVED AS CORRECTED 
0 NOTAPPROVED 
0 REVISEANDRESUBMIT approved design. including 

conformance IO rhe 

the calculalions. plans. 

DATE 



Sample # = PSE 3 
Point # = 1 

smplc No. 

?SE 3 

Initial 
Length= 14.78 cm 

Diameter= 7.30 cm 
Wetweight = 1283.90 g 

Area = 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Rcvievcd: Date: Job Number: Figure: 

JEO 07/06/05 053-2203-000 1 

Volume = 
Moisture Content = 
Specific Gravity = 

Dry Weight of Solids = 
Wet Density = 

Dry Density = 
Wet Density = 
Dry Density = 

618.6 cc 
14.8% 

na 
1118.38 g 

2.08 g/cc 
1.81 g k c  
129.5 pcf 
112.8 pcf 

Cell Pressure = 100 psi 
Back Pressure = 94 psi 

Confining Pressure = 6 psi 

Sample # = PSE 3 
Point # = 2 

Initial 
Length = 14.82 cm 

Diameter = 7.30 cm 
Wet Weight = 1285.30 g 

Area = 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Volume = 
Moisture Content = 
Specific Gravity = 

Dry Weight of Solids = 
Wet Density = 
Dry Density = 
Wet Density = 
Dry Density = 

620.3 cc 
14.8% 
na 

1119.60 g 
2.07 g h c  
1.81 p/cc 

129.3 pcf 
112.6 pcf 

Cell Pressure = 100 psi 
Back Pressure =, 88 psi 

Confining Pressure = 12 psi 

Sample # = PSE 3 
Point # = 3 ,  

Initial 
Length= 14.71 cm 

Diameter= 7.30 cm 
Wet Weight = 1285.30 g 

Area = 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Volume = 
Moisture Content = 
Specific Gravity = 

Dry Weight of Solids = 
Wet Density = 
Dry Density = 
Wet Density = 
Dry Density = 

615.7 cc 
14.8% 

na 

2.09 g/cc 
1.82 g k c  
130.3 pcf 
113.5 pcf 

1119.60 g 

Cell Pressure = 100 psi 
Back Pressure = 82 psi 

Confining Pressure = 18 psi 

Notes: 1. Sample was remolded to approximately 95% of the maximum dry density and +2% relative to OMC (based on standard Proctor). 
2. Sample consisted of brown clayey sand. 
3. Failure was defined as the maximum deviator stress. 

Golder ASsociates, Inc. Title: 



Shear Stress vs. Strain 

14 
P, 12 
._ 
v) 

0% 10% 20% 
Strain, YO 

30% 

Excess Pore Pressure vs. Strain 

0% 10% 20% 

Strain, YO 

CU TRIAXIAL SHEAR DATA 
STRESS AND A PORE PRESSURE PLOTS 

Kaiser Hill/Rocky Flats Field and Lab I 
ample No. 

PSE 3 053-2203-0001 



Stress Path Plot 
p'-q Plot 

10 

0 
0 10 20 

p', Mean Effective Stress in psi 

30 

-6 psi 

- 12 psi 

- 18 psi 

- Kf Envelope 

Stress Path Parameters 

\y'= 28.8 degrees 
a' = 0.0 psi 

Golder Associates, Inc. Title: 

Denver, Colorado CU TRlAXLAL SHEAR DATA 
STRESS PATH PLOT ob Short Title: 

ample No. Job Number: Figure: 
Kaiser HilURocky Flats Field and Lab 

- 



Mohr Circle Diagram 
Effective Stress Parameters 

- 12 psi 

- 18 psi 

- M-C Envelope 

0 10 20 30 40 50 
Effective Normal Stress, psi 

Mohr-Coulomb Parameters 

I$'= 33.4 degrees 
c '=  0.0 psi 



Consolidated Undrained Triaxial Lab Data 

Project: 
From: COLDER ASSOCIATES INC. 

Kaiser HiWRocky Flats Field and Lab 
Project Number: 053-2203-0001 

3 14.9 I 
tan(w') = 0.5498 

a' = 0 

Printed on: 7/1/2005 

$ ' =  33.4 degrees 
c ' =  0.0 psi 

20 

15 
.- 
B 

I 
t ;i 10 

3 
d 

E .- 

L 

P v) 

5 

0 

Effective Stress Analysis 
q vs. p' 

= 0 . 5 4 9 ~ ~  
R' = 0.9R55 

0 5 10 I5 20 25 30 

p'. Mean Effective Stress In PSI 

Golder Associates Inc. 



Consolidated Undrained Triaxial Lab Data 
From: COLDER ASSOCIATES INC. 
Project: Kaiser HilllRocky Flats Field and Lab 
Project Number: 053-2203-0001 

L 
2 24.5 I 12.3 
3 32.4 I 14.9 

tadyl) = 0.2354 
a = 1.0109 

4 = 13.6 degrees 
c = 7.2 psi 

25 

20 

.- 
v) a 
.J 15 

x 
f in 
d 

f 
L. 

Total Stress Analysis 
q vs. p-,uo 

n 5 i n  I S  20 25 30 35 

p-Uo. Mean Total Stress in psi . 

Printed on: 7/7/2005 Golder Associates Inc. PSE3.xls.xls 



Consolidated Undraincd Triaxial Lab Data 

Project: 
Project Number: 053-2203-0001 
Explanation of Terminology 

From: COLDER ASSOCU TES LVC. 
Kaiser HilURocky Flats Field and Lab 

0 

a 

Mohr-Coulomb Failure Criteria: 

cj = c’+o$tan 4‘ 
zfl= C +a// tan 4 

Where: 
c’, c = effective and total cohesive intercept 
+’, 4 = effective and total friction angle 

= Shear Strength on the failure surface at failure 

o’t~, G ~ T  = effective and total normal stress on the failure surface at failure 

Stress Path Space: 

dl +d3 01 -k 0 3  p’= 0 1  - 0 3  

4 = y  2 
Where: 
q = shear stress 
p’, p = mean effective and total stress 
0’1 , 01 = Effective and Total Axial Stress 

G’3 , ( 3 3  = Effective and Total Confining Stress 

q = a + p’tanty 
y = a + ( p  - U o )  tan (V 

Where: 
a’, a = intercept of the q-axis in effective stress of total stress space 
\ V I ,  \V = angle of the failure line in effective stress of total stress space 
p’ = mean‘effective stress 
p-Uo = mean total minus the initial pore pressure 

with the relationship between y and + and a and c are as follows: 

tan(\V)= sin(+> 

a = c * cos(+) 

Printed on: 7/1/2005 Golder Associates Lnc. PSE3.xls.xls 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

TRANSMITTAL NO.: OLF- 
DATE: 7/18/05 

Steven McQueary (Enwocon) 
Rocky Flats Envlronmental Technology Site 
10808 Hwy 93, Unit B 
Golden, CO 80403-8200 

0 fi 1 

M k e  Keatmg (K-H) 
Rocky Flats Envlronmental Technology Site 
10808 Hwy 93, Urut B 
Golden, CO 80403-8200 

From: To: 

Specification Sec. No. General Project Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. Drawing 
No. Description of Item Submitted Copies No. Sheet No. Variation 

1 Geotextile 3 02223-0985 N/A 

I 

REMARKS 
Additional Rolls of Geotextile used after initial submittal 

I I 
I I I I 

I I I 

I certlfL that the above submitted items have been reviewed in detail and &e 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF CONTRACTOR 
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SKAPS Industries (Nonwoven Division) 
316 South Holland Drive 
Pendergrass, GA 30567 (U.S.A.) 
Phone (706) 693-3440 k x  (706) 693-3450 
E-mail: info@skaps.com 

Sales Office: 
Engkered Synthetic Product fnc. 
Phone: (770)564-1857 
Fax: (770)564-1818 

June 2,2005 
Nilex Corpor&3m 
15171 East Fremont Drive 
Centennial, CO 80112-4202 
PO : 2679 
BOL: 14382 

Dear Sir/Madarn: 

This is to certify that SUPS Gf180 is a hlgh quality needlepunched nonwoven geotextile made of 100% 
polypropylene staple fibers, mdomly networked to form a high strength dimensionally stable fabric. SWPS 
GT180 resists ultraviolet deterioration, mtljng, biologiwl degradation. The fabric Is inert to commonly 
encountered soil chemicals, Polypropylene is stable within a pH range of 2 to 13, SKAPS (3180 conforms to 
me property values listed below: 

M.A.RV. 
UNXTS Mlnimurn Average Roll Value PROPERTY TEST METHOD 

AOS ASTM D 4751 US Sieve (rnrn) 80 (0.18) 
W Resistance ASTM D 4355 %/hE 70/500 

Notecz 
* At the time of manufacturing. Handling may change these properties. 

ANURAG SHAH 
Q U A W  CONTROL MANAGER 



Product : GT180-15 

*Weight is typkaal. All omcr values are MAW. 

0 



SKAPS Industries (Nonwoven Division) 
316 South Holland Drive 
Pendergrass, GA 30567 (U.S.A.) 
Phone (706) 693-3440 Fax (706) 693-3450 
E-mail: infoo@skaps.com 

Sales Office: 
Engineered Synthetic Product Inc. 
Phone: (770)564-1857 
Fax: (770)564-1818 

TEST METHOD 

July 5,2005 
Nilex Corporation 
15171 East Fremont Drive 
Centennial, CO 80112-4202 
PO :2793 
BOL : 14654 

M .A.R.V. 
Minimum Average Roll Value 

UNITS 

Dear Sir/Madam: 

ASTM D 4533 
ASTM D 4833 
ASTM D 4491 
ASTM D 4491 
ASTM D 4751 
ASTM D 4355 

This is to certify that S U P S  GT180 is a high quality needle-punched nonwoven geotextile made of 100°/~ 
polypropylene staple fibers, randomly networked to form a high strength dimensionally stable fabric. SKAPS 
GT180 resists ultraviolet deterioration, rotting, biological degradation. The fabric is inert to commonly 
encountered soil chemicals. Polypropylene is stable'within a pH range of 2 to 13. SKAPS GT180 conforms to 
the property values listed below: 

Ibs (kN) 85 (0.38) 
Ibs (kN) 130 (0.58) 

S e C '  1.40 
gpm/fi?(l/min/m2) 90 (3667) 

US Sieve (mm) 80 (0.18) 
O/o/hS 70/500 

PROPERTY 

~~ 

Weight (Typical) 
Grab Tensile 
Grab Elonaation 
Trapezoidal Tear 
Puncture Resistance 

~ 

Permittivity* 
Water Flow 
AOS , 

UV Resistance 

ASTM D5261 I oz/sy (g/m2) I 8.00 (271) I 
ASTM D4632 I Ibs fkN1 205 (0.911 I 
A!STM D4632 I O/O I 50 I 

Notes: 
* A t  the time of manufacturing. Handling may change these properties. 

ANURAG SHAH 
QUALrrV CONTROL MANAGER 

www.skapi.com www.espgeosynthetia.com 



Product : GT180-15 

*Weight is typical. All other values are MARV. 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mlke Keating (K-H) 
Rocky Flats Enwonmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

TRANSMITTAL NO.: OLF-0 12 
DATE: 7/19/05 

Steven McQueary (Envlrocon) 
Rocky Flats Enwonmental Technology Site 
10808 Hwy 93, Urut B 
Golden, CO 80403-8200 

Specification Sec. No. General Project 

REMARKS 
I certlfy that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

Steven McQueary 
NAME AND SIGNATURE OF CONTRACTOR 

Project Title and Location: Cover Original Landfill - Rocky Flats 
Item 
No. Descriotion of Item Submitted 

No. of Spec. Para. Drawing 
Copies No. Sheet No. Variation 

1 
2 

~ ~~. 
NAG P550 Erosion Mat Certificate of Compliance, Material Specifications and Performance Specification 3 02227-0986 NIA NIA 
NAG C350 Erosion Mat Certificate of Compliance, Material Specifications and Performance Specification 3 02227-0986 

1 I I I 

Approval is for AUTHORITY 

the calculations. D I U ~ J .  

0 NOTAPPROVED conformance to rhc 
0 REVISEANDRESUBMIT approved derign. including 

DATE 



Date: July 19,2005 
Project: Rocky Flats, Colorado 
Contractor: Kaiser-Hill 
Contact: Jeremy Jaramillo, EnviroCon 
Material Type & Quantity: 3,640 ydsZ (91 tolls) C350 Permanent Composite Turf Reinforcement Mat 

CERTIFICATE OF COMPLIANCE 
NORTH AMERICAN GREEN C350 EROSION CONTROL / COMPOSITE TURF REINFORCEMENT 

North American Green, Inc. certifies that the C350 Erosion ControVComposite Turf Reinforcement Mat 
has the properties and characteristics detailed below: 

The C350 erosion controYcomposite turf reinforcement mat, manufactured by North American Green, is 
constructed with 100% coconut fiber at a rate of 0.50 lb/ydz (0.27 kg/m2) rt 10%. The fiber matrix is stitch bonded 
between a heavy duty, U V  stabilized bottom net weighing approximately 8.0 lbs/1000 AZ (3.91 kg/lOO mZ) and a 
heavy duty, U V  stabilized, corrugated, intermediate netting weighing approximately 24 lbs/lOOO A2 (1 1.7 kg/100 
m2) overlain with a heavy duty, UV stabilized top net weighing approximately 8.0 lbs/1000 ft2 (3.91 kg/100 m2). 
The corrugated netting shall form prominent closely spaced ridges across the entire width of the mat. The three nets 
and coconut fiber matrix are sewn together on 1 S O  inch (3.81 cm) centers with UV stabilized polypropylene thread 
to form a permanent three-dimensional structure. North American Green ships the C350 light blue color-coded 

MATTING (C-TRM) 

packaging. 
The blanket is manufactured with a colored thread stitched along both outer edges (approximately 2-5 

inches [5-12.5 ctn] from the edge) to ensure proper material overlapping. 
The North American Green C350 erosion control/composite turf reinforcement mat should be applied 

only after proper soil preparation, fertilization and seeding. The C350 is designed to control soil loss, facilitate 
revegetation, and reinforce vegetation on disturbed sites. The C350 is ideal for steep slopes, channels and shoreline 
applications. 

lnstallation staple patterns shall be clearly marked on the turf reinforcement matting with 
environmentally safe paint. All mats shall be manufactured with a colored thread stitched along both outer edges 
(approximately 2-5 inches [5-12.5 cm] from the edge) as an overlap guide for adjacent mats. 

C350 is Available with the Following Physical Specifications per Roll [English Units (Metric Units)J 

Width 6.50 ft (2.0 m) 
Length 55.50 ft (16.92 m) 
Weight f 10% 37 lbs (16.78 kg) 
Area 40 yd2 (33.45 m2) 

Stitch Spacing for All Rolls = 1 S O  inches (3.8 1 cm) 

To the best of our knowledge, the information above is accurate. 

North American Green Representative 
Roy J .  Nelsen, CPESC 

14649 Highway 41 North e Evansville, Indiana 47725 0 812-867-6632 
800-772-2040 e FAX 812-8670247 e www.nagreen.com 



MATERIAL SPECIFICATION 

C350 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% coconut fiber matrix 
incorporated into a permanent three-dimensional turf reinforcement matting. 

The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between a super heavy 
duty W stabilized bottom net with 0.50 x 0.50 inch (1.27 x I .27 cm) openings, an ultra-heavy duty W stabilized, 
dramatically corrugated (crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, and covered 
by a super heavy duty W stabilized top net with 0.50 x 0.50 inch ( I  .27 x 1.27 cm) openings. The corrugated netting 
shall form prominent closely spaced ridges across the entire width of the mat. The three nettings shall be stitched 
together on 1.50 inch (3.81 cm) centers with W stabilized polypropylene thread to form a permanent three- 
dimensional turf reinforcement matting. 

The C350 shall meet requirements established by the Erosion Control Technology Council (ECTC) Specification and 
the U.S. Department of Transportation, Federal Highway Administration's (FHWA) Standard Specijications For 
Construction of Roads and Bridges on Federal Highway Projects, FP-03 2003 Section 713.18 as a Type 5A, B, and C 
Permanent TudReinforcement Mat. 

Installation staple patterns shall be clearly marked on the turf reinforcement matting with environmentally safe paint. 
All mats shall be manufactured with a colored thread stitched along both outer edges (approximately 2-5 inches [5-12.5 
cm] From the edge) as an overlap guide for adjacent mats. 

The composite turf reinforcement mat shall be the North American Green C350, or equivalent. The C350 permanent 
composite turf reinforcement mat shall have the following physical properties: 

Material Content 

Matrix 100% Coconut Fiber 
(0.50 Ib/yd2) (0.27 kg/m2) 

Nettings Top - Super Heavy Duty W Stabilized Polypropylene 
8.00 lbs/1,000 ft2 (3.91 kg/lOO m') 

Mid - Corrugated Ultra-Heavy Duty W Stabilized Polypropylene 
24 lb/1,000 ft2 ( 1  1.7 kg/100 m2) 

Bottom - Super Heavy Duty W Stabilized Polypropylene 
8.00 lbs/1,000 A2 (3.91 kg/100 m2) 

Thread W Stabilized Polypropylene 

C350 is Available with the Following Physical Specifcations Per Roll [English Units (Metric Units)] 

Width 6.50 ft (2.00 m) 
Length 55.50 ft ( 1  6.90 m) 
Weight f 10% 37.00 Ibs (1  6.80 kg) 
Area 40.00 yd2 (33.40 m2) 

Stitch Spacing for All Rolls = 1 S O  inches (3.81 cm) 

Updated 112004 



SUPPLEMENTAL SPECIFICATION 

C350 

Parameters 
50 mm (2 in)/hr for 30 min 

100 mm (4 in)/hr for 30 min 

150 mm (6 i n ) h  for 30 min 

Shear 4.72 Ibs/f12 for 30 min 

Shear 5.74 Ibslft' for 30 min 

Shear: 5.91 Ibs/ft* for 30 min 

Shear at 0.50 inch soil loss (450g) 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% coconut fiber matrix incorporated into a 
permanent three-dimensional turf reinforcement matting. 

Results 
Soil loss ratio* = 18.32 

Soil loss ratio* = 19.65 

Soil loss ratio* = 20.48 

Soil loss: 127g 

Soil loss: 195g 

Soil loss: 255g 

7.5 Ibdft' 

The matrix shall be stitch bonded between a super heavy duty W stabilized bottom net with 0.50 x 030 inch (1.27 x 1.27 cm) openings, 
a ultra heavy duty UV stabilized, dramatically corrugated (crimped) intermediate netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, 
and covered by a super heavy duty UV stabilized top net with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The corrugated netting shall 
form prominent closely spaced ridges across the entire width of the mat. The three nettings shall be stitched together on I S O  inch (3.81 
cm) centers with W stabilized polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

Top soil; Fescue (Kentucky 31); 21 day 
incubation 27" C k 2" & approximately 
50% RH 

Twical 
0.67 in (1 7 mm) 

Percent improvement = 243% 
(increased biomass) 

Property 
ThiCkneSS 

Test Method 
ASTM D6525 

Resiliency ASTM D1777 90% 

Porosity ECTC Guidelines 99% 

Density ASTM D792 0.528 oz/in3 (0.9 13 g/rm3) 
MassperUnitArea ASTM D6566 12.57 yd2 (426 g/mp 

stiffiess ASTM D1388ECTC 3.83 oz-in (42,710 mg-cm) 

MD Tensile Strength ASTMD6818 p50351 625 Ibdft (9.12 kN/m) [658 Ibdft (9.60 kN/m)] 
MD Elongation ASTM D6818 ID50351 22% [8.50%] 
TD Tensile Strength ' ASTMD6818 pSO351 768Wft(ll.21 kN/m) [910lbdft(13.28kN/m)] 
TD Elongation ASTM D6818 @l5035] 15% [ 10.90%] 

C350 PERMANENT TURF REINFORCMENT MATTING ONLY 
Property Test Method Typical 
Thickness ASTM D6525 0.5: in (13 mm) 

MD Tensile Strength 

TD Tensile Strength 

*ASTM D1682 (4 inch strip) Tensile Strength and Yo Strength Retention of material following 1000 hrs exposure in Xenon-Arc Weatherometer; MD 

Light Penetration ECTC Guidelines 9.0% 

UV Stability ASTM D4355* 86% 

MD Elongation ASTM D68 18 [D5035] 30% [370/0] 
ASTM D68 18 [D5035] 

ASTM D6818 [D5035] 

698 Ibdft (10.19 kN/m) [564 Ibdft (8.23 kN/m)] 

710 Ibs/ft (10.36 kN/m) [780 Ibs/ft (1 1.38)] 
TD Elongation ASTM D6818 [D5035] 20% 

- Machine direction; TD - Transverse direction 

3ench Scale Testingt 
. Test Method -Description 

ECTC Method 2 - Determination of 
unvegetated RECP's ability to protect soil 
from rain splash and associated runoff 

ECTC Method 3 - Determination of 
unvegetated RECP's ability to protect soil 
from hydraulically-induced shear stress. 
Failure criteria = 0.50 inch soil loss 

ECTC Draft Method 4 - Determination of 
temporary RECP performance in 
encouraging seed germination and plant 
growth 

* Soil Loss Ratio = Soil Loss with Bare Soil / 

'Bench Scale Performance Testing 
Bench scale tests are index property tests. These tests &e not indicative of field performance and therefore should not be used in 
design to establish performance levels for rolled erosion control products. Bench scale tests are performed according to methods 
developed by the Erosion Control Technology Council (ECTC). 

Updated ID004 
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0 PERFORMANCE SPECIFICATION 

C350 AMERICAN 
GREEN" 

Slope Length (L) 
5 20 ft (6 m) 

20 - 50 ft 
2 50 ft (15.2 m) 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% coconut fiber matrix 
incorporated into a permanent three-dimensional turf reinforcement matting. 

Slope Gradient (S) 
I31 3:l-21 2 21 
0.0005 0.015 0.043 
0.018 0.031 0.050 
0.035 0.047 0.057 

The matrix shall be stitch bonded between a super heavy duty UV stabilized bottom net with 0.50 x 0.50 inch 
(1.27 x 1.27 cm) openings, a ultra duty W stabilized, dramatically corrugated (crimped) intermediate netting 
with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings, and covered by a super heavy duty UV stabilized top net with 0.50 
x 0.50 inch (1.27 x 1.27 cm) openings. The corrugated netting shall form prominent closely spaced ridges across 
the entire width of the mat. The three nettings shall be stitched together on 1.50 inch (3.81 cm) centers with W 
stabilized polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

Roughness Coefficients - Unvegetated 
Flow Depth I Manning's 'n' 

Maximum Permissible Shear Stress* 1 
I Short Duration 

5 0.50 ft (0.15 m) 

2 2.00 ft (0.60 m) 

Phase 1 

Phase 2 
PARTIALLY VEGETATED 

Phase 3 
FULLY VEGETATED 

0.50 - 2.00 ft 0.040-0.013 UNVEGETATED 

Approximate Maximum Flow Velocity 
Unvegetated = 10.5 ft/s (3.20 m/s) 

3.20 lbs/ftz 
(153 Pa) 

10.00 lbs/ft* 
(480 Pa) 

1200 lbs/ft2 
(576 Pa) 

Long: Duration I 
3.00 lbs/ftz 

10.00 lbs/ft2 

(480 Pa) I 

Values are approximate, precise values obtained from ECMDSM 

*Performance values obtained through third party testing at the Texas Transportation Institute, Colorado State University, 
and Utah State University based on soil loss failure criteria not exceeding 0.50 inches (1.27 cm). 
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Date: July 19,2005 
Project: Rocky Flats, Colorado 
Contractor: Kaiser-Hill 
Contact: Jeremy Jaramillo, EnviroCon 
Material Type & Quantity: 7,720 ydsz (193 rolls) P550 Permanent Composite Turf Reinforcement Mat 

CERTIFICATE OF COMPLIANCE 
NORTH AMERICAN GREEN P550 PERMANENT TURF REINFORCEMENT MAT 

North American Green, inc. certifies that the P550 Erosion ControVTurf Reinforcement Mat has the 
properties and characteristics detailed below: 

The P550 erosion controllcomposite turf reinforcement mat, manufactured by North American Green, is 
constructed using 100% UV stabilized polypropylene fiber at a rate of 0.50 lb/yd2 (0.27 kg/mz) & 10% stitch bonded 
between a heavy duty, UV stabilized bottom net with a minimum net weight of 24 lbs/1000 A2 (1 1.70 kg/100 mZ) 
and a heavy duty, UV stabilized, cormgated (crimped), intermediate netting with a minimum net weight of 24 
lbs/1000 AZ (11.70 kg/100 mZ) overlain with a heavy duty, UV stabilized top net with a minimum net weight of 8.00 
Ibs/l 000 ft2 ( 1  1.70 kg/100 m2). The corrugated (crimped) netting shall form prominent closely spaced ridges across 
the entire width of the mat. The three nets and polypropylene fiber matrix are sewn together on 1 S O  inch (3.81 cm) 
centers with UV stabilized polypropylene thread to form a permanent three-dimensional structure. North American 
Green ships the P550 magenta color-coded packaging. 

inches [5-12.5 cm] from the edge) to ensure proper material overlapping. 
The North American Green P550 erosion controYcomposite turf reinforcement mat (C-TRM) should be 

used only after proper soil preparation, fertilization and seeding. The P550 is designed to control soil loss, facilitate 
revegetation, and reinforce vegetation on disturbed sites. The P550 is ideal for steep slopes, channels and shoreline 
applications 

Installation staple patterns shall be clearly marked on the turf reinforcement matting with 
environmentally safe paint. All mats shall be manufactured with a colored thread stitched along both outer edges 
(approximately 2-5 inches [5-12.5 cm] from the edge) as an overlap guide for adjacent mats. 

The blanket is manufactured with a colored thread stitched along both outer edges (approximately 2-5 I. 

P550 is Available with the Following Physical Specifications Per Roll [English Units (Metric Un.its)J 

Width 6.50 ft (2.00 m) 
Length 
Weight f 10% 
Area 40.00 yd2 (33.40 m2) 

55.50 ft  ( I  6.90 m) 
52 Ibs (23.59 kg) 

Stitch Spacing for All Rolls =, 1 S O  inches (3.81 cm) 
To the best of our knowledge, the information above is accurate. 

North American Green Representative 
Roy J. Nelsen, CPESC 

14649 Highway 41 North 8 Evansville, Indiana 47725 0 812-867-6632 
800-772-2040 8 FAX 812-8670247 e www.nagreen.com 



0 MATERIAL SPECIFICATION 

AMEF4KYW P550 GREEN' 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% W stabilized polypropylene 
fiber matrix incorporated into a permanent three-dimensional turf reinforcement matting. 

The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between the bottom and 
middle ultra heavy duty UV stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings and then covered by an 
ultra heavy duty W stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The middle, dramatically 
corrugated (crimped) netting shall form prominent closely spaced ridges across the entire width of the mat. The three 
nettings shall be stitched together on 1.50 inch (3.81 cm) centers with UV stabilized polypropylene thread to form a 
permanent three-dimensional turf reinforcement matting. 

The P550 shall meet requirements established by the Erosion Control Technology Council (ECTC) Specificati,on and the 
U.S. Department of Transportation, Federal Highway Administration's (FHWA) Standard Specifications For 
Construction of Road7 and Bridges on Federal Highway Projects, FP-03 2003 Section 713.18 as a Type 5A. B, and C 
Permanent Turf Reinforcement Mat. 

Installation staple patterns shall be clearly marked on the turf reinforcement mattings with environmentally safe paint. All 
mats shall be manufactured with a colored thread stitched along both outer edges (approximately 2-5 inches [5-12.5 cm] 
from the edge) as an overlap guide for adjacent mats. 

The composite turf reinforcement mat shall be the North American Green P550, or equivalent. The P550 permanent 
composite turf reinforcement mat shall have the foilowing physical properties: 

Material Content 

Matrix 100% W Stabilized Polypropylene Fibers 
(0.50 Ibs/yd2) (0.27 kg/m2) 

Netting Top and bottom- Ultra Heavy Duty UV Stabilized Polypropylene 
(24 Ib/l,OOO ft2 [I 1.7 kg/lOO m2] approximate weight) 

Mid - Cormgated Ultra Heavy Duty W Stabilized Polypropylene 
(24 lb/I,OOO A' [I 1.7 kg/100 m2) approximate weight) 

Thread W Stabilized Polypropylene 

P550 is Available with the Following Physical Specifications Per Roll [English Units (Metric Units)] 

Width 6.50 ft (2.00 m) 
Length 55.50 A (16.90 m) 
Weight f 10% 
Area 40.00 yd2 (33.40 m2) 

52 Ibs (23.59 kg) 

Stitch Spacing for All Rolls = 1.50 inches (3.81 cm) 

Updated 1/2004 



SUPPLEMENTAL SPECIFICATION 

100 mm (4 in)/hr for 30 min 

150mm(6in)/lufor30min 

unvegetated RECP's ability to protect soil 
from rain splash and associated runoff 

P550 

Soil loss ratio* = 9.98 

Soil loss ratio* = 9.53 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% UV stabilized polypropylene fiber matrix 
incorporated into a permanent three-dimensional turf reinforcement matting. 

The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between the bottom and middle &a heavy 
duty W stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings and then covered by an ultra heavy duty UV stabilized 
nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The middle, dramatically corrugated (crimped) netting shall form prominent 
closely spaced ridges across the entire width of the mat. The three nets shall be stitched together on 1 S O  inch (3.81 cm) centers with UV 
stabilized polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

unvegetated RECP's ability to protect soil 
from hydraulically-induced shear stress. 
Failure criteria = 0.50 inch soil loss 

Property 
Thickness 
Resiliency 
Density 
Mass per Unit Area 
Porosity 
Open VolurneAJnit Area 
StifieSS 
Light Penetration 
UV Stability 
MD Tensile Strength 
MD Elongation 
TD Tensile Strength 
TD Elongation 

Soil loss: 445g Shear: 5.14 ,bs,f12 for 3o min 

Shear 5.64 Ibs/ft2 for 30 min Soil loss: 645g 

Test Method 
ASTM D6525 
ASTM D6524 
ASTM D792 
ASTM D6566 
ECTC Guidelines 
ECI% Guidelines 
ASTM D1388/ECTC 
ECTC Guidelines 
ASTM D4355* 
ASTM D6818 [ASTM D503.51 
ASTM D6818 [ASTM D50351 
ASTM D6818 [ASTMD5035] 
ASTM D6818 [ASTM D50351 

ECTC Draft Method 4 - Determination of 
temporary RECP performance in encouraging 
seed germination and plant growth 

Typical 
0.76 in (19.30 mm) 
95 Yo 
0.528 d i n 3  (0.913 g/rrn3) 
2 1.45 odyd2 (728 g/m2) 
96 % 
122906 m3/yd2 (1,684,589 cm3/m2) 
366.27 oz-in (4,087,934 mg-an) 
I6 % 
100% 
763 Ibdft (1 1.15 kN/m) [ 1381 Ibdft (20.15 kN/m)] 
10 Yo [13 %] 
1134 Ibdft (16.55 kN/m) [I523 Ibdfl(22.23 kN/mJ] 
11% [13 Yo] 

Shear at 0.50 inch soil loss (4509) 
Top soil; Fescue (Kentucky 31); 21 day 
incubation 27" C f 2" & approxjmately 
50% RH 

5.1 Ibslft' 

Percent improvement = 354?4 
(increased biomass) 

*ASTM D1682 (4 inch strip) Tensile Strength and percent Strength Retention of material following 1000 hrs exposure in Xenon-Arc Weatherometer. 
MD - Machine direction 
TD - Transverse direction 

I 

ECTC Method 3 - Determination of I Shear: 4.48 Ibs/ftz for 30 min I Soil loss: 262g 

tBench Scale Performance Testing 
Bench scale tests are index property tests. These tests are not indicative of field performance and therefore should not be used in 
design to establish performance levels for rolled erosion control products. Bench scale tests are performed according to methods 
developed by the Erosion Control Technology Council (ECTC). 

Updated 112004 



Slope Length (L) 
5 20 ft (6 m) 

PERFORMANCE SPECIFICATION 

5 3:l 3:1-2:1 2 2 1  
0.00045 0.0145 0.0425 

The composite turf reinforcement mat (C-TRM) shall be a machine-produced mat of 100% W stabilized 
polypropylene fiber matrix incorporated into a permanent three-dimensional turf reinforcement matting. 
The matrix shall be evenly distributed across the entire width of the matting and stitch bonded between the 
bottom and middle ultra heavy duty W stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings and 
then covered by an ultra heavy duty UV stabilized nettings with 0.50 x 0.50 inch (1.27 x 1.27 cm) openings. The 
middle, dramatically corrugated (crimped) netting shall form prominent closely spaced ridges across the entire 
width of the mat. The three nets shall be stitched together on 1.50 inch (3.81 cm) centers with UV stabilized 
polypropylene thread to form a permanent three-dimensional turf reinforcement matting. 

Phase 1 
UNVEGETATED 

SloDe Design Data - Unveeetated Cover Factors 

Short Duration Long Duration 
4.0 lbs/ft2 3.25 lbs/ftz 
(191 Pa) (156 Pa) 

I I Slope Gradient 6) I 

5 0.50 f t  (0.15 m) 
0.50 - 2.00 ft 

0.041 
0.040 - 0.014 

. ,  
20 - 50 f t  I 0.0173 . I 0.0305 I 0.0495 I 

Phase 2 
PARTIALLY VEGETATED 

Phase 3 
FULLY VEGETATED 

Channel Design Data 

I Roughness Coefficients - Unvegetated 
0 

120 lbs/ft2 12.0 lbs/ftz 
(576 Pa) (576 Pa) 

14.0 lbs/ftz 12.0 lbs/ft* 
(672 Pa) (576 Pa) 

I Flow DeDth I Manninds’n’ I 

2 2.00 f t  (0.60 m) 0.013 

Unvegetated = 12.5 ft/s (3.8 m/s) 
Vegetated = 25 ft/s (7.6 m/s) 

Maximum Permissible Shear Stress 

Values are approximate, precise values can be obtained using ECMDSTM 

*Performance values obtained through third party testing at the Texas Transportation Institute, Colorado State University, 
and Utah State University based on soil loss failure criteria not exceeding 0.50 inches (1.27 cm). 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
SAMPLES, OR MANUFACTURERS CERTIFICATES OF COMPLIANCE 

Mike Keating (K-H) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

From: To: 

TRANSMITTAL NO.: OLF-0 13 
DATE: 7/28/05 

Steven McQueary (Envirocon) 
Rocky Flats Environmental Technology Site 
10808 Hwy. 93, Unit B 
Golden, CO 80403-8200 

Specification Sec. No. General Project Project Title and Location: Cover Original Landfill - Rocky Flats 
Item No. of Spec. Para. Drawing 
No. Description of Item Submitted Copies No. Sheet No. 

1 NAG C125 BioNetlM Erosion Mat Cert. of Compliance. Material Specifications and Performance Specification 3 02227-0986 N/A 
Variation 

N/A 

REMARKS 

$f$gg&TK 

I certifL that the above submitted items have been reviewed in detail and are 
correct and in strict compliance with the contract drawings and specifications 
except as otherwise noted. 

NAME Steven McQueary AND 3 
SIGNATURE OF CONTRACI'OR 

; AUTHORITY 0 APPROVED Approwl is for 0 APPROVED AS CURRECTED 
0 NOTAPPROVED 
P wrsemnnwmw~ nppmved design. iriclurling 

coiformnnce to the 

the calculations. plaiis. 
constndcfion qun/ity 

DATE 



MATERIAL SPECIFICATION 

Cl25BN 
The long-term coconut fiber erosion control blanket shall be a machine-produced 100% biodegradable blanket with a 
100% coconut fiber matrix with a functional longevity of up to 24 months (NOTE: hnctional longevity may vary 
depending upon climatic conditions, soil, geographic location, and elevation). 

The blanket shall be of consistent thickness with the coconut fiber evenly distributed over the entire area of the 
blanket. The blanket shall be covered on the top and bottom sides with 100% biodegradable woven, natural, organic 
fiber netting. The top netting shall consist of machine directional strands formed from two intertwined yams with cross 
directional strands interwoven through the twisted machine strands (commonly referred to as a Len0 weave) to form an 
approximate 0.50 x 1.00 inch (1.27 x 2.54 cm) mesh. The blanket shall be sewn together on 1.50 inch (3.81 cm) 
centers (50 stitches per roll width) with biodegradable thread. 

The C 125BN shall meet requirements established by the Erosion Control Technology Council (ECTC) Specification 
and the U.S. Department of Transportation, Federal Highway Administration’s (FHWA) Standard Specifications For 
Construction of Roads and Bridges on Federal Highwqy Projects, FP-03 2003 Section 713.17 as a Type 4. Long-term 
Erosion Control Blanket. 

The C 125BN is also available upon request with the DOT SystemTM. The DOT SystemTM consists of installation staple 
patterns clearly marked on the erosion control blanket with environmentally safe paint. The blanket shall be 
manufactured with a colored line or thread stitched along both outer edges (approximately 2-5 inches [5-12.5 cm] from 
the edge) to ensure proper material overlapping. a - 
The long-term erosion control blanket shall be C 125BN as manufactured by North American Green, or equivalent. 

The coconut fiber erosion control blanket shall have the following properties: 

Material Content 

Matrix 100% coconut fiber 
(0.50 lb/yd2) (0.27 kg/m2) 

Netting Top - Len0 woven 100% biodegradable organic jute fiber 
(9.30 lbs/1,000 ft2 [4.50 kg/100 m2] approximate weight) 
Bottom - 100% biodegradable organic jute fiber 
(7.7 lbs/1,000 ft2 [3.76 kg/100 m2] approximate weight) 

Thread Biodegradable 

C125BN is Available with the Following Physical Specifications Per Roll [English Units (Metric Units)] 

Width f 5% 6.67 ft (2.03 m) 
Length f 5% 108.00 ft (32.92 m) 
Weight f 10% 52.22 Ibs (23.69 kg) 
Area 80.00 yd2 (66.89 m2) 

Stitch Spacing for All Rolls = I .50 inches (3.81 cm) 

Updated 112004 



SUPPLEMENTAL SPECIFICATION 

AMERICAN GREEN’ Cl25BN 
The North American Green C125BN long-term erosion control blanket is constructed of 100% biodegradable 
materials containing a 100% coconut fiber matrix and has a hnctional longevity of up to 24 months. (NOTE: 
hnctional longevity may vary depending upon climatic conditions, soil, geographic location, and elevation). The 
coconut fiber shall be evenly distributed over the entire area of the blanket. The blanket shall be covered on the top 
and bottom with 100% biodegradable natural organic fiber netting woven into an approximate 0.50 x 1.00 inch 
(1.27 x 2.54 cm) mesh. The blanket shall be sewn together with biodegradable thread on 1.50 inch (3.81 cm) 
centers. The following list contains hrther physical properties of the C 125BN erosion control blanket. 

Property Test Method 
Thickness ASTM D5 I99/ECTC 
Resiliency ECTC Guidelines 
Mass per Unit Area ASTM D6475 
Water Absorption ASTM D 1 1 17ECTC 
Swell ECTC Guidelines 
Sti ffness/Flexibility ASTM D1388ECTC 
Light Penetration ECTC Guidelines 
Smolder Resistance ECTC Guidelines 
MD Tensile Strength ASTM D5035 
MD Elongation ASTM D5035 
TD Tensile Strength ASTM D5035 
TD Elongation ASTM D5035 
**Material is smolder resistant according to specified test 
MD - Machine Direction 
TD - Transverse Direction 

Typical 
0.26 in (6.60 mm) 
85% 
8.83 ozlyd’ (300 g/m2) 
155% 
40% 
0.1 1 oz-in ( 1,2 18 mg-cm) 
16.40% 
Yes** 
342.00 Ibs/ft (4.98 kN/m) 
7.60% 
21 1 .OO Ibs/ft (3.08 kN/m) 
I1.10% 

Bench Scale Testing t 

Bench scale tests are index property tests. These tests are not indicative of field performance and therefore should 
not be used in design to establish performance levels for rolled erosion control products. Bench scale tests are 
performed according to methods developed by the Erosion Control Technology Council (ECTC). 

Updated 112004 



North American Green Representative 
Roy J. Nelsen, CPESC 

14649 Highway 41 North 8 Evansville, Indiana 47725 o 812-867-6632 
800-772-2040 * FAX 81244670247 0 www.nagreen.com 

Date: July 22,2005 
Project: Rocky Flats, Colorado 
Contractor: Kaiser-Hill 
Contact: Jeremy Jaramillo, EnviroCon 
Material Type & Quantity: 9,600 yds2 (120 rolls) C125 BioNetrM Long-Term Coconut Erosion Control Blanket 

CERTIFICATE OF COMPLIANCE 
NORTH AMERICAN GREEN C125 BioNetTM 100% BIODEGRADABLE LONG-TERM' EROSION 
CONTROL BLANKET 
North American Green, Inc. certifies that the C 125BN 100% Biodegradable Long-Tern Erosion Control Blanket 
and Channel Liner has the properties and characteristics listed below: 

The C125BN long-term erosion control blanket and channel liner manufactured by North American Green is a 
100% biodegradable mat using a 100% coconut matrix at a rate of 0.50 lbs/yd2 (0.27 kg/m2). The C125BN is 
covered, on both the top and bottom sides, with netting made from 100% biodegradable natural organic fiber. The 
top netting shall consist of machine directional strands formed from two intertwined yams with cross-directional 
strands intenvoven through the twisted machine strands (commonly referred to as a Len0 weave) to form an 
approximate 0.50 x 1 .OO inch ( I  .27 x 2.54 cm) mesh. The bottom netting shall be a standard cross-lay jute net. 
Minimum weight for the top net is 9.30 lbs/1,000 ft2 [4.50 kg100 m2] and minimum weight for the bottom net is 
7.7 Ibs/l,000 ft2 [3.76 kg/100 m2]. The coconut fiber and netting are sewn together with biodegradable thread on 
1 S O  inch (3.81 cm) centers. The CI 25BN is shipped in color-coded dark brown packaging with black sidebars. 

The North American Green C125BN 100% biodegradable erosion control blanket and channel liner should be used 
following proper soil preparation, fertilization, and seeding. The C I25BN is designed to temporarily control soil 
erosion on newly seeded areas until vegetation growth can occur. The C125BN erosion control blankets are 
appropriate for use on steep slopes, high-discharge channels, and shoreline applications. 

Installation staple patterns shall be clearly marked on the erosion control blankets with environmentally safe paint. 
All blankets shall be manufactured with a colored thread stitched along both outer edges (approximately 2-5 inches 
[5-12.5 cm] from the edge) as an overlap guide for adjacent mats. 

C125BN is Available with the Following Physical Specifications Per Roll [English Units (Metric Units)j 

Width f 5% 6.67 ft (2.03 m) 
Length f 5% 108.00 ft (32.92 m) 
Weight f 10% 52.22 lbs (23.69 kg) 
Area 80.00 yd2 (66.89 m2) 

Stitch Spacing for All Rolls = I S O  inches (3.8 1 cm) 

To the best of our knowledge, the information above is accurate. 



PERFORMANCE SPECIFICATION 

AMERlCAN OREEN’ C125BN 

The North American Green C125BN erosion control blanket is  constructed of 100% biodegradable 
materials containing a 100% coconut fiber matrix and  has a functional longevity of approximately 24 
months. (NOTE: functional longevity may vary depending upon climatic conditions, soil, geographic 
location, a n d  elevation). The coconut fiber shall be evenly distributed over the entire area of the mat. The 
blanket shall be covered on  the top and bottom with 100% biodegradable natural organic fiber netting 
woven into an approximate 0.50 x 1.00 inch (1.27 x 2.54 cm) mesh. The blanket shall be sewn together 
wi th  biodegradable thread on 1.50 inch (3.81 cm) centers. The following list contains further physical 
properties of the C125BN erosion control blanket. 

Property 
Thickness 

Test Method 
ASTM D5 199/ECTC 

Resiliency ECTC Guidelines 
Mass per Unit Area 
Water Absorption ASTM D11171ECTC 
Swell ECTC Guidelines 
Stiffness/Flexibility ASTM D I388/ECTC 
Light Penetration ECTC Guidelines 
Smolder Resistance ECTC Guidelines 
MD Tensile Strength ASTM D5035 
MD Elongation ASTM D5035 
TD Tensile Strength ASTM D5035 
TD Elongation ASTM D5035 
**Material is smolder resistant according to specified test 
MD - Machine Direction 
TD - Transverse Direction 

ASTM D6475 

Tvpical 
0.26 in (6.60 mm) 
85 % 
8.83 oz/yd2 (300 g/m2) 

40 % 
0.1 1 oz-in ( I  ,2 1 8 mg-cm) 
16.40 % -. Yes’* 

342 Ibs/ft (4.98 kN/m) 
7.60 % 
21 1 Ibdft (3.08 W/m)  
11.10 Yo 

155 Yo 

Max. Permissible Shear Stress 
2.35 Ibs/A2 (1 12.0 Pa) 2 50 A (15.2 m) . 0.007 0.070 0.070 

Bench Scale Testingt 

For most accurate design data consult ECMDSTM 
Manning’s ‘n’ expressed in English units for unvegetated blankets 

tBench Scale Testing 
Bench scale tests are index property tests. These tests are not indicative of field performance and therefore should 
not be used in design to establish performance levels for rolled erosion control products. Bench scale tests are 
performed according to methods developed by the Erosion Control Technology Council (ECTC). 

Updated 912004 



CONSTRUCTION 
APPENDIX E 

REQUESTS FOR INFORMATION AND 
ENGINEERING CHANGE REQUESTS 



APPENDIX E- 1 : REQUESTS FOR INFORMATION 



PROJECT 
JOB NUMBER 
LOCATION 

Cover Original Landfill 
TO113090 
mTs 

e 
RFI'S REGISTER 

PAGE 1 of 
DATE 

Description of Item 

' Submltab shaIl be c l d e d  ps D (Deugner of Rcmrd Approval). QA (CQAE Approval). 01 FIO (For Informauon Only) 

Tz 

2 

" c, - 
Prepared by Earth Tech 5/18/2005 

I' 
\< 

.-- - . . ,&3 4 .  .\ 
. , . , -. - . .. ...... .. . . .. .. : , .....I~ 



REQUEST FOR INFORMATION 6 PROJECT Cover Original Landfill RFI NO. 001 
JOB NUMBER TO1 13090 PAGE 1 c x  1 
LOCATION RFETS RFI DATE 5/16/2005 

REPLY DATE 5/17/2005 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT BUTTRESS FOOTING LOCATION ROCKY FIATS OLF 
DRAWING NO. 5178841 1 REV.0 SPEC-NO. N/A 

INFORMATION REQUESTED: 

DETAIL ON DRAWING 51788-011 INDICATES THE BUTTRESS FOOTING WITH ONE FOOT 
DRAIN ROCK. SHOULD THlS BE TWO FOOT MINIMUM DEPTH AS INDICATED IN 
PREVIOUS DRAFT COPIES? 

REPLY REQUIRED BY 5/17/2005 7 1  
A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

x SCHEDULE 

<//& -0f- 
URE DATE 

INFORMATION TO CONTRACTOR 

/ A 
/ 

gJ/b/& 

DF/,;b.- 
* *  

R 

DATE 

CDPHE REPRESENTATIVE DATE 



REQUEST FOR tNK)RMATlON 

POTENTIAL IMPACT 
NOTICE 
X SCHEDULE 
'X LABOR 
1X MATERIAL 
- NO IMPACT 1- OTHER 

PROJECT Cover Original Landfill RFI NO. 002 
JOB NUMBER TO113090 PAGE 1 , OF, 1 
LOCATION RFETS RFI DATE 5/16/2005 

REPLY DATE 5/17/2005 

TO RANDY MOMPSON 
SUBJECT BUlTRESS 
DRAWING NO. 51788-011 

COMPANY 
LOCATION 
SPEC. NO. 

EARTH-TECH. 
ROCKYFIATS OLF 
WA 

INFORMATION REQUESTED: 

DEPTH OF BUTTRESS EXCAVATION MAY VARY. PLEASE PROVIDE MORE DETAIL IF DEPTH 
OF EXCAVATION IS GREATER THAN TWO FEET, WITH RESPECT TO TIE IN OF NATURAL FINE. 

REPLY REQUIRED BY 5/17/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

r - (4  -Bsc 
DATE 1 

INFORMATION TO CONTRACTOR 

G k  
- 

CDPHE REPRESENTATIVE DATE 



FILL 

a$3 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 003 
JOB NUMBER TO1 13090 PAGE 1 OF 1 
LOCATION RFETS RFI DATE 3 1  6/2005 

REPLY DATE 5/17/2005 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT GEOGRID LOCATION ROCKYFLATS OW 
DRAWING NO. 51788-01 1 SPEC.NO. N/A 

INFORMATION REQUESTED: 

NOTlCE 
x SCHEDULE 
X IABOR 

REPLY REQUIRED BY 5/17/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

INFORMATION TO CONTRACTOR 

CDPHE REPRESENTATIVE DATE 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 004 
JOB NUMBER TO1 13090 PAGE 1 OF 6 
LOCATION RFETS RFI DATE 5/17/2005 

REPLY DATE 5/18/2005 

,-- .. 

TO RANDY THOMPSON COMPANY EARTH-TECH. 
SUBJECT GEOGRID LOCATION ROCKY FLATS OLF 
DRAWING NO. 51788-01 1 SPEC-NO. N/A 

INFORMATION REQUESTED: 

DRAWINGS SPECIFY USE OF TENSAR BX1200 OR EQUIVALENT STRUCTURAL GEOGRID. 
WE ARE PROPOSING THE USE OF SYNTECH TECHNICAL FABRICS SF12 AS AN 
EQUIVALENT. SEE AlTACHED DATA SHEETS. 

NOTICE 
X SCHEDULE 

REPLY REQUIRED BY 511 8/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 

X MATERIAL 

- OTHER 
NO IMPACT 

DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

r-n-df- 
CONTRACTOR REP SI DATE 

I 

INFORMATION TO CONTRACTOR 

I 

CDPHE REPRESENTATIVE DATE 



Synteen 

REINFm- PROPERTIES 
SF 12 

Re: OriginalLandfill 

'TEST METHOD MARVVALUES 
Ibdtt W/m 

wwwsynteencorn 

Ultimatestreogth 

lnitialModuhrs 

]Load @ 2% Strain 

Load @ 5% strain 

Wd of Interaction 

SP 12 is composed afhigb molecular weigbt, high tenacity muhifilament polyester yams that are woven 
Into asCablene4waetwark placed undm tension. Theyarnsused by STF meet the r e q U i ~ f a r n m l e c U t a r  
Wejght and CEO9 BS established by The Geosynthetc Reseatch hwthte. The high streu@.b polyester yarns 
are catted witb a PVC mated. SF Series Geogrids we inert to biological degradation and are resistant to 
natudly e a ~ e  chemicals, alkalis md acids. SF Series Geogrids are typically used for soil 
r e m  app&catians such as -walls, steep dopes, enddun-, sub-grade stabili-mtion, 
And e m b w  over soit soils and waste Contaiarnent applications. 

MI) ASTM -6637 2388 34-9 
XMD 5268 76.8 
h4D MTM-6637 178,000 2598 
XMD 235,000 2524 
MD Asm-6637 526 7.7 
XMD 797 11.6 
MD AsTM-6637 1092 152 
XMD 1129 16.5 

ASTM 6706 
Sandy Gravel Ci= 1.0 
Saad Ci= 1.0 



sFS2 INCREASES THE SERWCE LIFE OF PAVEMENT STRUCTURES BY IMPROVING: 

1. 
2. Mows for shw~-mtemctiotl to develop between the aggregate sod the geogrid 

INCREXSETENSILESTRENGTB[OFAGGREGATE 
1. SF 12 geogrid will reduce applied vertical pressure of heavy loads at depthof a m  by 

CONFINElMENT OF W E  COUIRSE 
prevents late.ral spreading ofthebase or s u w  fg$regflte 

h a d  at 2?! Straia 
MD (Sw) 496 7.2 
XMD (GP) ASTM 6637 + ASTM-58 18 664 9.7 

b a d  at 5% . 

b a d  at 5 94 Strain 

Coefficient of Pullout 
Interaction 

Aperture Size 

. .. 

XMD(Sw) I 

752 11.0 

m (SW) 983 14.3 

X M D  (SW) 1065 15.5 

rn(Op) ASTM 6637 + ASTM-5818 868 12.6 

XMP (GP) ASTM 6637 + ASThA-5818 940 13.7 

ASTM 6706 
Sandy Gravel Ci= 1.0 
Sand c i  1.0 
M- MD 1.oin. 

XD 1.0h 



. -  . . . .  

COMPARISON OF'SF f2, 
BX 1200, Baagdd.13 and Fornit 30 

- '* 



Synteen wmrv.synlefm.com 

1. 

INSTALLATION GUIDELINE3 

SF Base Reinforcement GEOGRIDS 

Materid Identification: 

Each roll of SF Series g@d will be wrapped with a plastic shrink-wrap. Each roll of 
maferitrl will have a label on the wrap tha will show product code (SF I 1 or SF 12) 
'This label will have Roll Number, size and date of production. 

Material Handling. 

It is suggested that if a project requires several types of grid, the contractor colorcode the 
grid styles to avoid the wrong grid being placed- The contractor should avoid obvious 
conditions that will damage the integrity of the geogrid. Do not drive equipmeut dixectly 
on the grid; do not use the grid as a staging mat for tools or other materials. The geogrid 
should be considered smctuml material and care needs to be used to avoid any damage 
to the grid. 

Geogrid Placement: 

The area that the geogrid is placed should be cleared of any objects that will create a void 
condition. The geogrids needs to he in direct cocltact with the soil. It is suggested that 
the geogrid be placed in accordance with the contract drawings, It is critical that the 
c o m t  geogrid be placed at the elevations shown on the contract documents. Some 
tension on the geogid is required pnox to the placement of the fill material. The geogrid 
should be smooth and free of wrinkles. Any method of mSim is acceptable- DO NOT 
DAMAGE THE GEOGRID WITH WOOD STAKES OR OTHER TYPE OF 
MECHANICAL FASTENERS. If staples or stakes are used, they need to be plsrced 
tbmugh the openings of the geogrid. Tension should be maintained until soil cova is 
compacte& 
The geogrid shall be laid smooth without wrinkles or folds on the prepared subgde in 
the direction of construction traffic. Adjacent geogrid rolls shall be overlapped, or joined 
as required in the plans. Overlaps sM1 be in the direction as shown on the plans. See 
table below for suggested overlap requirements for adjacent rolls and at end of rolls. 

~ 

Soil CBR Method of Joining 
Greaterthan3 300 mm ( 12 in) overhp 
1-3 600 mm (24 %)overlap 
0.5 - 1 900 mm (36 in) overlap or w/ mechanical 

ties 
LRSS than 0.5 1000 mm (40 in1 w/ MecWcJ Ties or Bodkin 

- - 



CODtrol of the fill placemeat should be pexformed using the standard merhad utilized m 
the contract as defined in the project specifications oras directed bytheslgineer. Care 

should be taken to prevent wrinkles d o r  movement of the geOgrid during fills 
ptacemeat rud spreadiog. Whcnprctctical, fill is to be placed in the directionin which the 
rein.€orcement wm laid out, to sid tensioning. RubbmW equipment is allowed to pass 
over bare r e i d i i  at slow speeds, (less than 10 mph) and witbout sadden braking. 
Track cx&mmt shauld not be allowed onto ucovered res- To avoid 
damagbg the reir$orcement, a minimum of six inches of fill on top of the reinf'mment 
shall be placed before twkd quipmedt can be opemted. 

TepsioO should be maintained in the gogrid until at leaat 70 pacent of the grid am is 
coveted with fill. Prop-tensioning is required to minimize Sing JIIO- for 
r e i n f d  soil stmctws. The geqgrid should not be spllced. 

24% ! 



'- €€€I 
Tensar. 

-~ ~ ~ 

Tensar Earth Technologies. Inc. reserves the right to change as produd speuficatbns at any time. It is Ule responsibilify of the specifier and purchaser 
to ensure that p d u d  speufiwtiOns used for design and proccPement p u p x e s  are Current and consistent with the products used in each instance. 
PIease contad Tensar Earth Technolo@t?s. I&. at 8CO-83&7271 for assistance 

Temar Earth Technologies. I m ;  
5883 Glenridge Drive. Suite 200 

Atlanta. Georgia 303285363 
Phone: (Soo) 836-7271 

www. temarcorp.com 

Product Specification - Biaxial. Geogrid BX1200 (0 

Product Type: 
Polymer: .Polypropylene - - 
Load Transfer Mechanism: 
Primary Applications: 

l n t ~ r a l l y  Formed Biaxial Geogrid 

Positive Mechanical Interlock 
Spectra System (Base Reinforcement. Subgrade Improvement) 

-. 

Product Propeflies 

Index Properties Units MD Values' XMD Values' 
Aperture Dimensions' mm (in) 25 (1 .O) 33 (1 -3) 
Minimum Rib Thickness' 

= Tensile Strength @ 2% Strain3 kWm (Ibm) 6.0 (410) 9.0 (620) 

Ultimate Tensile Strenglh' 

1.27 (0.05) 1.27 (0.05) mm (in) 

Tensile Strength @ 5% Strain' kN/m (Iblft) 11.8 (810) 19.6 (1,340) . 
19.2 (1.310) 28.8 (1.970) kN/m (Ib/H) 

Structural Integrity 
= Junction Efficiency4 Y O  93 - Flexural Stiffness' mgcm 750.000 

Aperture Stability6 kgcmldeg 6.5 

- Resistance to Installation Damage' 
Durability 

%SC I %SW I %GP . 95 I93 I 9 0  - Resistance to Long Term Degradation' YO 100 
Resistance to W Degndationg YO 100 

Dimensions and Delivery 
The biaxial geogrid shall be delivered to thejobsite in roll form with each roll individually identified and nominally measuring 3.0 meters 
(9.8 feet) or 4.0 meters (13.1 feet) in hidth and 50.0 meters (164 feet) in length. A typical truckload quantity is 160 to 210 rolls. 

1. Unless indicated otherwise, values shown are minimum average roll values (MARV) determined in accordance with ASTM 04759. 
Notes 

The column labeled MD Values represents results from testing the produd in the Machine Direction. The column labeled XMD Values 
represents results from testing the product in the Cross-Machine vransverse) Direction. 

2. Nominal dimensions. 
3. True resistance to elongation when initially subjected to a load determined in accordance with ASTM 06637 without deforming test 

materials under load before measuring such resistance or employhg 'secant" or "Offset' tangent methods of measurement so as to 
overstate tensile properties. 

4. Load transfer capability determined in accordance with GRl-GG2-87 and expressed as a percentage of ultimate tensile strength. 
5. Resistance to bending force determined in accordance with ASTM D5732-95, using specimens of width two ribs wide, with transverse 

ribs cut flush with exterior edges of longitudinal ribs (as a 'laddeo, and d length sufficiently long to enable measurement of the 
overhang dimension. . The overall Flexural Stiffness is calculated as the square root of the product of MD and XMD Flexural Stiffness 
values. 

specimen restrained at its primeter in accordance with US. Army Corps Of Engineers Methodology for measurement of Torsional 

7. Resistance to loss of load capacity or structural integrity when subjected to mechanical installation stress m clayey sand (SC). well 
graded sard (SW), and crushed stone dassified as poorfy graded g r a d  (GP). The geogrid shall be sampled in accordance with 
ASTM 05818 and load capacity shall be determined in accordance with ASTM D6637. 

8. Resistance to loss of load capacity or structural integrity when subjected to chemically aggressive environments in accordance with 
EPA 9090 immersion testing. 

9. Resistance to loss of load capacity or stn~ctural mtegrity when subjected to 500 hours of ultraviolet light and aggressive weathering in 
Accordance with ASTM 04355. 

6. Resistance to in-plane rotational movement measured by applying a 20 k g c m  moment to the central junction of a 9 inch x 9 inch 

Rigidity. 

.. .* 

0 This product specification supersedes all prior sp-dicatim for the produd 
described above and is not applicable to any products s h i  prior to March 1.205 

' 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. O O S - -  

LOCATION RFETS RFI DATE s--L I/- 0 f 

JOB NUMBER TO1 13090 PAGE OF 

REPLY DATE c- >,--#&< 

c- 

TO R.+l.h-i 7%-/rOJ COMPANY 43Q?w-7-& 

SUBJECT 4?4 na -3- LOCATION a- G* -0tP 

DRAWING NO. d/A- SPEC. NO. /3/0 

INFORAMTION REQUESTED: 

6==- q -  
I L> 

NOTICE 
SCHEDULE 
LABOR 

REPLY REQUIRED BY - 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

> -*77> 
DATE 

INFORMATION TO CONTRACTOR 

CDPHE REPRESENTATIVE DATE 



REQUEST FOR INFORMATION 

Sc-2 REPLY REQUIRED BY 

A DELAY IN THE PR 
DEVELOP IF REPLY 

C - Z J -  r‘ 
DATE 

PROJECT Cover Original Landfill RFI NO. 00 6 
JOB NUMBER TO1 13090 PAGE / OF / 
LOCATION RFETS RFI DATE r-2 L/ -OK 

REPLY DATE r - t r - o r  

ra5-POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
- LABOR 
- MATERIAL 
X NO IMPACT 

-OTHER - 

TO ZmPy T*pIcj COMPANY E‘’ 7 C d  

SUBJECT /7t?B7z;*77 LOCATION &-&tzy - OLZ 

DRAWING NO. x/ffg -o// SPEC. NO. #/A 

INFORAMTION REQUESTED: 

J H G  
CQ%,’ 

” 

CDPHE REPRESEkTATNE 0 DATE 





REQUEST FOR INFORMATlON 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

.<,3 / -0 r' 

g-27-T- 
DATE 

PROJECT Cover Original Landfill RFI NO. 00-7 
JOB NUMBER TO1 13090 PAGE / OF 2 
LOCATION RFETS RFI DATE c- L? - 0 $+ 

REPLY DATE - 3 / - o( 

POTENTIAL IMPACT 
NOTICE 
I SCHEDULE 
- LABOR 
3 MATERIAL 
- NO IMPACT 
- OTHER 

INFORMATION TO CONTRACTOR 

. . .. 



- t v  

DESCRIPTION: 

USCS: 

ay-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERC LIMITS 

A S T M  D421, D422. D4318 

PROJECT NAME: 

SAMPLE ID: CERE-I DLTth (ti): 
TYPE: 

Kaiser HilllRorky Flats Fjeld & I,ab 

Pail 

Reddish yellow clayey sand with gravel 

sc I 

100 

90 

80 

% 70 

p 6 0  
a 

50 

n 40 

30 

S 

I 

g 

20 

10 

0 

IO I 

Particle size in millimeters 
0.01 0.001 

I I Slh M m y  CrWm Fanr Corm w u u l  

FINES GRAVEL SAND COBBLES 1 
Partick S i x  Partick Sirc 

ATTERBERG LIMITS 

REVIEW 

Golder Associates Inc. 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. L7og 
JOB NUMBER TO1 13090 PAGE OF 1 

LOCATION RFETS RFI DATE 6-7-OC 

REPLY DATE & - F-Or  

COMPANY 
LOCATION 
SPEC. NO. 

REPLY REQUIRED BY 6-%-0< 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

. 
CONTRACTOR IGNATURE 

POTENTIAL IMPACT 
NOTICE 

_L(LABOR 
SCHEDULE 

MATERIAL 
NO IMPACT 
OTHER 

6-74y- 
DATE 

INFORMATION TO CONTRACTOR 

. . .- .., __, . 
.. .. 

I* 
. . .  .. 



1 748068.1 2081885.7 
2 748109.5 2081997.8 
3 748086.6 2082091.1 
4 748056.3 2082101.8 
5 748076.8 2082308.8 
6 748081.4 2082412.2 
7 748088.1 2082526.0 
8 748095.9 2082653.8 

0 
6035.1 limit of cover 
6034.0 limit of cover 
6032.0 limit of cover 
6030.0 limit of cover 
6028.0 limit of cover 
6026.0 limit of cover 
6024.0 limit of cover 
6022.0 limit of cover 

L:\group\CAD\ROCKY~FLATS\OLF~2005\CntrlPts\TopofRgOO6\new loc pointscsv 



.......................................................... 

0 
0 

0 
0 
a3 CT, 

-0 
N E 2.081.997.8\ 

r-- -7- 

N .  7 4  .,oq..5. 
a3 . . . . . . . . . . . . . . . .  .a . . .  

6034  . 
. -. 

. . . .  

I N 748.068.1 ......... 1.. ................................................. 
- - - ' - - 6 0 ~ ~ - - - - - ~ - - - - - - - -  E 2.081 - 8 8 5 .  7\ 

MATERIAL 

_ _  

c.0 
0' 

-6' 8 6036,.F)'% 6035.5 ' @ 6034.9;=605 

*. . . . . . . . . . . . . . . . . . . .  , -1. . .. . -_ ._ 

... ................. -.. 



. _- 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

4 - / .  -or‘ 

L -/6 --OS- 
CONTRACTOR GNATURE DATE 

REQUEST FOR INFORMATION 

I 

POTENTIAL IMPACT 
NOTICE 

- k LABOR 
- X MATERIAL 
- NO IMPACT 
- OTHER 

X SCHEDULE 

PROJECT Cover Original Landfill RFI NO. .Go 7 
JOB NUMBER TO113090 PAGE f OF 1 

LOCATION RFETS RFI DATE d- /L  - 05- 
REPLY DATE L --/6 -Q( 

INFORMATION TO CONTRACTOR 

REQUESTED INFORMATION : 







REQUEST FOR INFORMATION 

REPLY REQUIRED BY 7-7-05 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

7-c-65- 
CONTRACTOR REP SIG E DATE 

PROJECT Cover Original Landfill RFI NO. 010 

LOCATION RFETS RFI DATE 7 - 4 - o r  
REPLY DATE 7 - 7  -05  

e-' JOB NUMBER TO1 13090 PAGE { OF / 

POTENTIAL IMPACT 
NOTICE 
- x SCHEDULE 
- X LABOR 

MATERIAL 
NO IMPACT 
OTHER 

- 
- 

TO P M D V  %M4-& COMPANY - 
SUBJECT LOCATION L 9 # 5 P - ~ y  / q . z  
DRAWING NO. SPEC. NO. d// - 

I 

INFORMATION TO CONTRACTOR 

~~.. * 
CDPHE REPRESENTATIVE DATE 



Rocky Flats Original Landfill 7/12/05 
Modified SwelVFinal Grade Elevations 

Number Northing Easting 
7100 
7101 
7102 
7103 
7104 
7105 
7106 
7107 
7108 
7109 
71 10 
7111 
71 12 
71 13 
71 14 
7115 
71 16 
71 17 
7118 
71 19 
7120 
7121 
7122 

@ 7123 
7124 
7125 

7480 I 7.9 
747991 -7 
747950.8 
747944.5 
747942.7 
747895.7 
747893.6 

747858 
747844.5 
747807.7 
747795.5 
747757.3 

747707 
747697.4 
747634.3 

747586 
747610.2 
747656.7 
747627.8 
747648.3 

747587 
747591.3 
747605.7 
747621 -2 
747746.4 
748007.9 

2081672.1 
2081 723.2 

2081601 
2081 639.8 
2081713.7 

2081612 
2081704.2 
2081606.1 
2081694.7 
2081598.1 
2081 685.2 
2081 590.2 
2081 582.3 
2081666.2 
2081513.9 
2081320.2 
2081417.1 
2081 574.4 
2081593.2 
2081 656.7 
2081 644.9 
2081738.2 
2081 826.8 

2081 91 9 
2081675.7 
2081595.4 

Elevation 
6036 
6038 
6022 
6022 
6030 
601 2 
6022 
6006 
601 4 
5998 
6006 
5990 
5982 
5990 
5974 
5978 
5976 
5974 
5972 
5982 
5972 
5968 
5966 
5964 
5998 
6032 

1 
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REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill RFI NO. 0 / /  
JOB NUMBER TO1 13090 PAGE / OF / 
LOCATION RFETS R f  I DATE 7-20-0r 

7 -2[ 40 5- REPLY DATE 

TO COMPANY K 

DRAWING NO. 51788- 0 0 6  SPEC. NO. &/A 

SUBJECT 4)mn ro 56-2 L- LOCATION / & e + ~ ~ l u r ; . ~  

NOTICE 
4 SCHEDULE 

LABOR 

- REPLY REQUIRED BY 7,2/ - 0 s  

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

% MATERIAL 

OTHER &TZ@ IGNATURE DATE 

INFORMATION TO CONTRACTOR 

REQUESTED INFORMATION : 



REQUEST FOR INFORMATION 

REPLY REQUIRED BY 7 - ~ / - O b  

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

7 - z d ~ -  07 
CONTRACTOR REP SIG DATE 

PROJECT Cover Original Landfill RFI NO, 0 1 %  
JOB NUMBER TO1 13090 PAGE / OF / 
LOCATION RFETS RFI DATE 7-20 - O F  

REPLY DATE 7 -21  - 0 5 ~  
e 

TO ZAZODV 772% .4P$OAJ COMPANY g w w  
SUBJECT g&p*.c 3 p-d LOCATION 7 tG&5 HOLf 

DRAWING NO. ~ / 7  PP -.&a 9 SPEC. NO. &/& 

POTENTIAL IMPACT 
NOTICE 

- LABOR 
- MATERIAL 
-NO IMPACT 
- OTHER 

- F SCHEDULE 

INFORMATION TO CONTRACTOR 

CDPHE RCFZESENTATIVE DATE 



.. , 

c 

REPLY REQUIRED BY 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

7-  26 -63 

-?-2?-iYT 
DATE 

REQUEST FOR INFORMATION 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
X LABOR 

- NO IMPACT 
- OTHER 

MATERIAL 

PROJECT Cover Original Landfill RFI NO. O f 3  

LOCATION RFETS RFI DATE 7 -3r- 0 .  

JOB NUMBER TO1 13090 PAGE 1 OF 1 

REPLY DATE 7 - 2 L - 0 5  

COMPANY 
LOCATION 
SPEC. NO. 

INFORMATION TO CONTRACTOR 



REQUEST FOR INFORMATION 

PROJECT Cover Original Landfill 
JOB NUMBER TO11 3090 
LOCATION RFETS 

RFI NO. 6/r 
PAGE OF 

RFI DATE 
REPLY DATE 7 - S - 6  

7 - S S  - 0 5- 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 

REPLY REQUIRED BY 7-M-F. 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

SIGNATURE 

IK MATERIAL I 
i 3-a-05- 1- NO IMPACT 

DATE - OTHER 

INFORMATION TO CONTRACTOR 

, - .  , 
CDPHE REPRESENTATIVE 

a : 
DATE 



July 28, 2005 

) Jeremy Jaramillo 

Hello Jeremy, 

Thank you for your interest in North American Green. It is my undemanding that, because of the mcky soil at 
Rocky Flats, them has been some dif€icu?ty installing North Amarican Green’s C125BN using the staahd “W 
shaped wire staples. It is understandable that these staples may bend when driven into very hard or rwky soil, 
which is one reason there are other fasteaers available for holding erosion coatrot blankets to tbe soil surface. 

For instance, North American Green offers a biodegradable plastic stake, called the “BioSTAKE”, that is 
avail&le in 4 inch and 6 inch lengths. The BioSTAKE features a singleleg “T” shape that allows it to driven 
into rocky soils with greater SUCOBSS. Despite being plastic, BioSTAKEs are very rigid and will dqpde i;i 2-3 
years. Also offered by North American Greun are single-leg, hardwood stakes called “EcoSTAKES” available 
in 6 inch rrnd 12 inch lengths. 

It is incidental which fastener is used to Becufe C125BN to the soil surface as long as it is securely fmencd. I 
would recommend obtaining samples of  both the EcoSTAKE and BioSTAKE h m  Nilex COT in Wwnial, 
CO, tty them botb on the job site and use whichever fhstener performs best with the given soil conditions 

Please do not hesitate to contact me at 800-772-2040 is if you have any questions. 

Todd Croke 
Assistant Manager of Technical Services 
North American Green, Inc. 

14649 Highway 41 North Evansville, Indiana 47725 812-867-6632 
800-772-2040 -FAX 872-887-0247 - w . n a p n . U ) r n  



PROJECT 
JOB NUMBER 
LOCATION 

REQUEST FOR INFORMATION 

Cover Original Landfill 
TO1 13090 
RFETS 

RFI NO. /6 
PAGE f OF % - - 
RFI DATE 8-3-05’ 
REPLY DATE P- L/-651 

REPLY REQUIRED BY ’ 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY A B O E  DATE. 

g-3;”r 
DATE 

POTENTIAL IMPACT . 
NOTICE 

SCHEDULE 
 LABOR 
2 MATERIAL 
- NO IMPACT 
- OTHER 

INFORMATION TO CONTRACTOR 

CDPHE REPRESENTATIVE DATE 



1. PREPARE SOIL BEFW INSTALLING ROCLED EROYON CONTROL PRODUCTS (R€CP*s). INCLUDING ANY NECESSARY APPLICATION OF UU& FERTUJZER. AND SEED. 
NOTE WHEN USING CEU-0-SOED DO NOT SEED PREPARED CRUL CELL-0-SEED MUST BE MSTAUm WlTH PAPER SlDE OOW4. 

2. BEGIN AT THE TOP OF THE CHANNEL BY ANCHORNC THE RECP's IN A 6' (15 Cy). DEEP X 6' (15 CU) WIDE TRENCH WITH AppRoxUlATpY 12- 30 CY OF RECP'S 
M N D E D  BMOND THE UP-SLOPE PORTION OF THE TRp(cH. NMOR THE RECP8 WITM A ROW OF STARES/!STMES APFROXIMATELY 12 (SO Chi\ APd IN THE 
BOTTOM OF THE TRD(CK 
RECf"8 BACK OMR SED AND W A C T O D  SOIL 

BpcKnLL AND C O W  THE TRp(M N E R  STAPUNC. APPLY SEED TO COUP- SOIL AND FMD REMAINING 12' (50 Cy) POATION OF 
SECURE RECVs OKR COWACTED SOIL MM A ROW OF STAPLEs/sTAKEs SPACED APPROXDMillY 12' (SO CM) 

ACROSS ME WIDTH OF ME -'¶. 
J. ROLL CMR RECPS IN  DIRE^ OF WATER FLOW m wrrcu OF ~UNNEL w * s  w a ~  UNROU m APPROPRIATE SIDE AGAIN= THE SOIL suwa AU 

R E C P ~  MUST BE SECURELY FASIENEO TO son SURFACE w PLACING STAPLES/STMES IN APPROPRNE L m n w s  AS SHWN w n i ~  STAPLE PATTERN GUIDE. 
WHEN W N C  THE DOT SmElr". STAPES/STAKES SHOULD BE W E D  THROUGH €ACH OF THE CQLOROD DOTS CORRESPONDING TO ME APPROPRIATE STAPLE PATIERN. 

USE A DOUBLE ROW OF 5rAPLES STAGGERED 4- (10 W) 
APART AND 4' (10 CU) ON CENTER TO SECURE RECP'S. 

DEEP X 6' (15 CU) W E  TRENCH. a 4. PLACE CONSEcLmJE RECP's END WER END (SHINGLE STYLE) WlTH A 4. - 6' (10 W -15 a) OMRLAP. 
5. FULL, LENGTH EDGE OF RECVs AT TDP OF SlDE SLOPES MUST BE ANCWR€D 'YIITH A ROW OF STApLEs/sTAKES APPROXIUAELY 12' (SO CM) APART IN A 6' (15 

6. ADJAcprr RECP's MUST BE OMRUPPED AppR6XlMAT€LY 2' - 5' (5 CM -12.5 CU) (DEPENDING ON RECP's TYPE) AND STAPLED. 
7. IN HK;H Row CHANNEL APPUCATIONS. A STAPLE CHECK SLOT S RECOUUENDED AT 30 TO 40 FOOT (9 M - 12 M) INlERVALs 

6. THE TERMINAL END OF THE ECP.8 MUST BE ANCHORED WITH A ROW OF STAI'LES/STm rsPROXlMA~LY 

WXflU AND COMPACT ME TRENCH AFTER STAPUNC. 

USE A DOUBLE ROW OF !5WlES 
STAGGERED 4' (10 CU) APART AN0 4' (10 CLI) ON E N T E R  OMR ENTIRE WlDTH OF THE CHANNEL 

W E  lRENCM. 
NOTE: 

IN LOOSE SOIL CONMTK)p(S. M E  USE OF STAPLE OR STME LDy;THs GREATER TIcI\N 6- (15 CU) MAY BE NECESSARY TO PROPERLY ANCHOR THE REWa 

12' (30 W) APART IN A 6' (15 W) DEEP X 6' (15 CY) 
' 

BAcI(FlLL AM) W A C T  THE TRENCH AFTER STAFUNG. 

- 

NOTE: 
HoRaoNTAL STAPLE SPACING s(0uLD BE ALTERE0 

If NECESSARY TO ALLOW STAPLES TO SENRE THE 
CRmCAL POlNTS MONC ME CHANNEL SURFME 

* IN LOOSE M I L  CONDITIONS THE USE OF STAPLE 
SuwEvEfmCEs OR STAKE LDJGTHS GREATER k A N  6" 15 cm MAY 

BE NECESSARY TO PROPERLY ANCHOR h E  REJP's. 

mmw p c n ~ ~ ~  

a PROJECTED WATER UNE 
A. OVERUPS AND SENAS 

C. CHANNEL BOllOU/SlDE 

REV. oims 



PROJECT 
JOB NUMBER 
LOCATION 

REPLY REQUIRED BY 8/19/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

dzZbr 
DATE 

REQUEST FOR INFORMATION 

WJ- 
Cover Original Landfill NO. 

RFETS DATE 
TO1 13090 ZAGE 

REPLY DATE 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
X LABOR 
X MATERIAL 
- NO IMPACT 
X OTHER 

17 

811 812005 
1 OF 1 

ai1 912005 

TO Randy Thompson COMPANY Earth-Tech 
Erosion control on 3:l buttress 

SUBJECT slope LOCATION Rocky Flats OLF 
DRAWING NO. 51788-01 1 SPEC. NO. 02900 - Seeding 

CHANGE REQUESTED 

C125 erosion mat will be placed on the 3:1 slope of the buttress above the C350 erosion mat. 
The steep slope may create safety issues with the crimping equipment. 
The C125 will be placed according to manufactures instruction. 

INFORMATION TO CONTRACTOR 

RESPONSETOCHANGEREQUEST 

This is consistent with the original design and is approved. 

I 



REQUEST FOR INFORMATION 

0 

PROJECT 
JOB NUMBER 
LOCATION 

Cover Original Landfill 
TO1 13090 
RFETS 

RFI NO. 
PAGE 
RFI DATE 
REPLY DATE 

TO 2-Dy /&,#SF r /z/ t  COMPANY 0 7xY/ 
- 

SUBJECT 2-F-f LOCATION fi-r - O , ~ F  

DRAWING NO. 006 SPEC. NO. 

INFORAMTION REQUESTED: 

REPLY REQUIRED BY L - z t  

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

SCHEDULE 
LABOR 

rJo IMPACT 
OTHER DATE 

INFORMATION TO CONTRACTOR 

Y 

CDPHE REPRESENTATIVE DATE 



REQUEST FOR INFORMATION 

# PROJECT Cover Original Landfill RFI NO. 
JOB NUMBER TO1 13090 PAGE OF 
LOCATION RFETS RFI DATE 9 - 3 0 - 0 y -  

REPLY DATE f- 3/- op- 

REPLY REQUIRED BY j ? d 3 f - D <  POTENTIAL MIPACT 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

NOTICE 
- SCHEDULE 
- LABOR 
- MATERIAL 
- NO IMPACT 

OTHER EP SIGNATURE DATE - 
g- so- 0 r 

INFORMATION TO CONTRACTOR 
- c W ; ~  t.Le t#uqtld,, .4.c~. d q a h t ~ u f i ' )  

REQUESTED INFORMATION : 

E-* 4 
LJ 1-1 lA I I 



Keating, Michael 

From: 
Sent: 

Subject: 
To: 

Thornburg. Amy 
Thursday, September 01,2005 11:43 AM 
Keating, Michael 
RE: Repair burnt erosion mat 

The recent prescribed burns on the OLF must have been beneficial. There 
is a lot of native grass that has started growing in the two weeks since 
I have walked around out there. It looks like a really good initial 
response. 

Amy Thornburg 
Refuge Operations Specialist 

amy-thornburg@fws.gov 
amy. thornburg@rf.doe.gov 

(303) 966-5777 

---Original Message----- 
From: Keating, Michael 
Sent: Tuesday, August 30,2005 4:38 PM 
To: Thornburg, Amy; Birk, Bob; Spreng. Carl 
Cc: McQueary, Steven; Randy.Thompson@earthtech.com 
Subject: Repair burnt erosion mat 

All, 
Currently there is no Cl25BN available to repair berm #5 that was 
destroyed in the fire last Friday. I have ordered C125 as a replacement 
and it is currently being installed. I have initiated an ECR to document 

a Mike Keating, P.E. 
RFETS Project Manager 
Michael.Keating@RFETS.gov 
Cell:303.994.0691 

1 



APPENDIX E-2: ENGINEERING CHANGE REQUESTS 
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05/17/ 

REPLY REQUIRED BY 5/18/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. ' 
CONTRACTOR REP SIGNATURE DATE 

2005 16:30 FAX 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
- LABOR 
- MATERIAL 
- NO IMPACT 
- OTHER 

PROJECT 
JOB NUMBER 
LOCATION 

@loo1 

ENGINEERING CHP 
€ C R * /  

Cover Origlnal Landfill 
T O 1  13090 -PAbJi I L.8 - -  
RFETS ECR DATE 511 7/2005 

REPLY DATE 511 8/2005 

TO Randy Thompson 
SUBJECT Regrade Fill 
DRAWING NO. N/A 

COMPANY 
LOCATION 
SPEC. NO. % 

Earth-Tech 
~ 

Rocky Flats OLF 
0222 1-0983 Earthwork 

- 

CHANGE REQUESTED 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST I T - . .  

ased on the initial gradation testing (Particle Size and Atterberg limits) and compactbn curve testing (Proctor) the Pioneer Quarry Pit Fines material appears 
titable for regrade material use. However, since this represents a new material source, the stockpile that i s  available and proposed for 6 musf be 
laracterized in accordance with Specification Section 02200. Following EPA guidance referenced in Specification 02200 this requires one sanipk for each 
500yd' of material used. If the only intended use is  for regrade material, the previously run tests (those included in Specification 02200) of Carticle size 

1 _. -4, _...__ 
3422);Xtterberg limits (D2 18) and cornp--) are appropriatc. _,.,_...---_- - - - -  - _ _ - - - .  

, / . .-_. . .----. 

2745 05/17/2005 TUE 15:25 [TX/RX NO 67993 @IO01 

~ 



ay-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION &c A-TTERBERC LIMITS 

S T M  D421, D422. D4318 

PROJECT N W E :  

TYPE: Pail 

Kaiser HilURocky Flats Field & Lab 
SAMPLE ID. PSE-I Depth(ft): - 

._ - 

1 0 0  

90 

80 

% 70 

p 6 0  
n 

so 
S 

i 
n 40 

g 
30 

20 

I O  

0 

I 0.1 0.01 0.001 I00 10 

Partide size In millimeters 
- --. .. ._ . . _. - . ._ . . _. - - .. . - --- -. ._-- 

I Mrdbm Fur I sllora, am.2 Flue I Cmrrc 
ORAYU I SAND FlN€S I CU8BLES 

1 

Pmick Size Particle S i a  

I 1  6.0' I 1543 I 100.0 
6.0" I IM n 

0.00 I 
I I 

E e 
'0 1 I" 

0.051 

0.023 
0.013 

0.0067 

0.0033 
0.00 I4 

Sill Q any 18.16 

10 10 10 40 m M 10 vo 90 100 1 $ ~  

UQUU, LIMIT (LL) 
. .  -----------. ....... ._ . . 

ATTERBERC LIMITS 

ri . s p c  M. U t L  

I 16 -- 33 17 - 

DATE 511OROO5 
REVIEW ""E DeSCRIPTION: Moderate yellowish brown clayey sand 

uscs: sc 1 

Colder Associates Inc. 

05/17/2005 TUE 15:25 [TX/RX NO 67991 @ 0 0 2  



05/.17/2005 16 : 30 FAX 

...:- .- 
@I003 

~ 

MOISTURE I DRY DENSITY CURVE 
D698 METHODA 

. _  . .  .;;t -_I-__ _.. . ._ - . . . 

MAXIMUM DRY DENSITY (pcf) I 19.0 I I 
OPTIMUM MOISTURE ('A) 13.2 IN0 CORRECTION REQUIRED I 

SAMPLE I 
SAMPLE TYP 

SAMPLE DEPT 

USCS 

* Kaiser HiWRocky Flats Field & Lab 
053-2203-0001 

PI 

TECH~-XW 

Golder Associates 

05/17/2005 TUE 15:25 [TX/RX NO 67991 BO03 



05/,17/2005 16:30 FAX @I 004 

e 
0 

2" 
'! 1 -  

DESCRIPTION: 

USCS: a 

a77 

o IO 20 30 10 so m io IO 90 100 ) I O  : 
LIQUm LIMIT (LL) -- - -A. - . . - . 

AllERBERG LIMITS 

0.05 I 20.7 

0.023 17.8 

0.013 16-9 Fin- 
0.0094 154 SiltorClay 21.16 
0.0067 140 - 
0.0033 11.1 

0.00 I4 10.6 

rr Spc 

14 - 
M. U PL 

31 17 I 

REVIEW 

Moderate yellowish bmwn 

- 

l a y 4 5  053-2203-000 
PARTICLE S E E  DISTRIBUTION & ATTERBERG LIMITS 

ASTM ~421, ~ 4 a 2 .  ~ 4 3 1 8  

PROJECT NAME 
SAMPLE ID: PSW-I Depth(fi): - 
TYPE Pail 

Kaiser Bill/Rocky Flats Field & Lab 

- -  . I- 

IO0 

90 

80 

Yo 70 

y w  
a 

50 

i 
n 40 

g 
30 

20 

I O  

0 

1 0.1 0.01 0.001 1000 100 10 

Particle size in millimeters 

-- 

E : 
2 

E 
5 

.. ... ._ . -.. . . . .  



, 05(17/2005 16:31 FAX 
- 

I 

I 

75 I I I I I I 
20% 25% 30% 35% 0% 5% 10% 15% 

MOISTURE CONTENT % 

123.2 
11.5 

MAXIMUM DRY DENSITY (pcf) 121.2 I comcbd bdaximum Density @cl) 

OPTIMUM MOISTURE ( W )  12.1 1 Comc(sd Optimum Moisuue (%) 

SAMPLE PSW-I 
SAMPLE TYP 

SAMPLE DEPT 

DESCJUPTlON Modemte yellowish brown 

USCS - I I 

* Kaiser HilYRocky Flats Field & Lab 
053-2203-0001 

PI 

REVIEW 

Golder Associates 

05/17/2005 TUE 15:25 CTX/RX NO 67991 @I005 



a 0 0 6  US<17/ZfJU5 l t i :51  FAX 

hy-05 053-2zo3-00m 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LlMITS 

ASThf D421, D422. D43SS 

PROJECT NAME: 
SAMPLE ID: CPF-1 Depth (A): - 
TYPE Pall 

Kalser HilVRocky Flats Field & Lab 

___, . . . . .-__- 

100 

90 

80 

?4 70 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

10 

0 

0.01 0.001 . IO I 0. I 

Particle size in millimeters 

loa0 I O 0  

._.. . _ _  . . - - _  . - - . . - _- 

o IO m io 4a s i  60 70 IO w IW 110 

LIQUID LIMIT RL) 
. .. - . . . - .. . . ---- 

ATTERBERG LIMITS 
?I spc 
20 - 

M. U rL 
17 . .  ' 37 - I 

I 
REVIEW 

DESCRIPTION: 'Moderate yellowish brown clayey sand 

USCS: sc J 

Golder Associates Inc. 

05/17/2005 TUE 15:25 [TX/RX NO 67991 5 0 0 6  ax3 



, 0,5(17/2005 16:31 FAX 
f--" J. 

@j 007 

MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

I 

.. - - .. . . -. _. . . - . . . . . - . 

1 15-1 I c 4 n ~ r ~ d  ~uimm ~ r y  Densicy @c9 119.3 
12.1 

MAXIMUM DRY DENSITY (pcf) 
OPTIMUM MOISTURE (%) 13.4 I comCccdOpfimum Moishm (40 

SAMPLE ID 

SAMPLE DE 

* Kaiser EilURocky Plats Field & Lab 
053-2203-0003 

PI 
MC "y #DJVIO! 

REvrEw 

Golder Associates 

05/17/2005 TUE 15:25 CTX/RX NO 67991 @I007 



ENGINEERING CHANGE REQUEST 

ECR NO. 002 PROJECT Cover Original Landfill 
JOB NUMBER TO11 3090 

~~ 

LOCATION RFETS 
OF 2 

TO Randy Thompson 
SUBJECT Buttress 
DRAWING NO. 51788-011 

COMPANY 
LOCATION 
SPEC. NO. 

Earth-Tech 
Rocky Flats OLF 

~~ 

CHANGE REQUESTED 

Continue cover f i l l  down the 3:l south slope of the buttress. This additional cover will replace 
two feet of buttress fill to maintain current control points. This configuration will eliminate 
the diversion berms on the south slope. The cover material will be the same RFA used for 
cover f i l l  elsewhere and will be place and compacted using a Cat D-6 or similar equipment 
trackine verticallv on the s l o w  

See Basic drawing attached 

REPLY REOUIRED BY 5/19/2005 POTENTIAL IMPACT 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

NOTICE 

X LABOR 
X MATERIAL 

DATE I OTHER 

SCHEDULE 

NO IMPACT 

CONTRACTOR REP SIGNATURE 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

The engineering change request (ECR) to substitute 2 feet of Rocky Flats Alluvium cover f i l l  
for the top 2 feet of buttress fill down the 3: 1 slope is approved. Place and compact cover f i l l  
in  accordance with Specification 02221 (two, I-foot lifts pushed up from the bottom with a D- 
6 or similar). Install NAG C350 (or equivalent) erosion control matting on the lower vertical 
10 feet of the 3: l  slope with approximately 2 inches soil on matting. Install NAG C125 (or 
equivalent, preferably of natural biodegradable material) erosion matting on the remainder of 
the 3: 1 buttress slope. Overlap, anchor, embed, and staple each according to manufactures 
instructions for installation 

~~ 

This modification will also eliminate the need for the surface water diversion berms on the 3: I 
buttress slope, as well as the outfalls from these berms. Design drawings 08,09, 1 I and detail 
5 of drawing 12A will be revised to reflect this ECR. Design Appendix C (Rainfall Soil 
Erosion and Wind Erosion Loss), and Design Appendix D (Surface Water Management 
System Assessment) have also been revised to support and reflect the removal of the 3: I 
buttress slope diversion berms. Revised calculation packages and revised drawings are 
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ENGINEERING CHANGE REQUEST 002 

RAINFALL SOIL EROSION AND WIND EROSION LOSS CALCULATIONS 

(REVISED FINAL DESIGN APPENDIX C) 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ACCELERATED ACTION DESIGN FOR THE ORIGINAL LANDFILL 

MAY 19,2005 

Prepared by: 

Earth Tech, Inc. 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 11 

(303) 6944660 

This calculation was performed by Earth Tech, Inc. Although each sheet composing this calculation may or 
may not be initialed, it has nonetheless been reviewed and checked. 

Prepared By: RA Date: 5/19/05 

Checked By: RT Date: 51 19/05 

Approved By: RT Date: 5/19/05 
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Geotechnical Data (see Final Design) 
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1.0 INTRODUCTION 

Engineering change request (ECR) 002 requests that Rocky Flats Alluvium ( M A )  be used to cover the buttress 
sideslope rather than “pit-fines” as originally designed. This calculation is therefore a revision of  Appendix C 
included in the Final Design Package. Attachments 2 through 5 can be found in the Final Design submittal and 
are not included again. 

The  purpose o f  this calculation is to determine the erosion following seeding, the erosion after the vegetation has 
been established, and the long term erosion if vegetation does not establish on the final cover slopes at the 
Original Landfill located on the Rocky Flats Environmental and Technology Site (WETS).  

2.0 LANDFILL DESCRIPTION AND LOCATION 

The Original Landfill site is located south of W E T S  Buildings 440 and 460, along the north hillside of a ravine in 
the Woman Creek drainage area, extending from approximate Elevation 6,040 feet at the top to Elevation 5,950 feet 
a t  its base. Waste operations began in the early 1950s and continued through 1968. The Original Landfill site 
footprint has a maximum length along the east-west direction of approximately 1,700 feet, and approximately 
500 feet in the north-south direction, with an approximate area on the order of 20 acres. Existing slope gradients 
range from approximately flatter than 6 to  1 (horizontal to vertical) to 2 to 1, with a total slope height from the top of 
the hillside to the Woman Creek drainage of  about 90 feet. 

As part o f  the accelerated action at the Original Landfill, the existing slopes will be regraded to overall 18 percent 
slope with 2-foot soil cover and drainage improvements. In addition, a buttress f i l l  at the toe of  the landfill will be 
installed for stability enhancements. 

3.0 REFERENCES 

Potential erosion for the Original Landfill was evaluated using guidelines provided in the following documents: 

1. “Technical Guidance For R C W C E R C L A  Final Covers.” 
Emergency Response, April 2002. 

U.S. EPA, Office of Solid Waste and 

2. “Regulations Pertaining to  Solid Waste Disposal Sites and Facilities” (Regulations). 6 Colorado Code of 
Regulations (CCR) 1007-2, Colorado Department of Public Health and Environment. 

3. “Guidelines for the Use of the Revised Universal Soil Loss Equation (RUSLE).” Version 1.06. Terrance 
J. Toy and George R. Foster, August 1998. 

4. “National Agronomy Manual.” United States Department of Agriculture (USDA), October 2002. 

5. Soil Survey of Golden Area, Colorado. USDA, 1980. 
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4.0 DESIGN CRITERIA 

The attached calculations were used to evaluate the potential for rainfall and wind erosion at the Original Landfill 
and to determine whether additional erosion control measures are required. Evaluation of potential rainfall and 
wind erosion of the Original Landfill was based on the following design criteria: 

I .  The Original Landfill consists of an 18% slope and a maximum drainage distance of approximately 
150 feet using diversion berms. The diversion berm spacing was determined in Appendix D to minimize 
diversion berm watershed areas to allow the use of check dams to control sediment. The cover slope will 
be constructed with Rocky Flats Alluvium (MA). 

2. The buttress fill consist of a 3H: 1V (33%) sideslopes and a maximum drainage distance of 65 feet. The 
buttress will be covered with RFA on the top and side slopes. Erosion from channel sideslopes will be 
less than buttress fill sideslopes due to smaller flow lengths Therefore, any calculation done for the 
buttress sideslope can be assumed to be the same as the channel sideslopes. 

3. As guidance only, the design erosion rate shall not exceed 2.0 tons/acre/year per Section 2.2.5.3 of the 
Technical Guidance for RCRA/CERCLA Final Covers (EPA 2002). 

4. A.) The annual production of native grasses at RFETS is 1.26 grams per square meter (g/m*) or 
1,128 Ibs/acre, based on data provided by Jody Nelson, Senior Ecologist at RFETS. The number was 
derived from a 1993/1994 study when the annual rainfall was 12.0-12.5 inches or below the average of 
15 inches. 

B.) Erosion calculations will be performed on the cover soils without vegetation to understand the 
significance or lack of significance of vegetation on the long term integrity of the soil cover. 

5.0 CALCULATIONS 

5.1 RAINFALL EROSION CALCULATION METHODOLOGY 

The soil erosion rate due to rainfall was calculated using the Revised Universal Soil Loss Equation (RUSLE). The 
RUSLE predicts the average soil losses in runoff from a given site based on specific physical and management 
erosion variables. The soil loss equation is as follows: 

A =  R x K x LS x C x P 
Where: 

e A is the computed soil loss per unit area in tons per acre per year 

0 R is the rainfall and runoff factor which varies with location and climate 

0 K is the soil erodibility factor 
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LS is the topographic factor (slope-length factor/slope steepness factor) that accounts for the site slope 
gradient and length of slope 

0 

C is the cover and management factor that accounts for the ground cover (grass, weeds, etc.) 

P is the support practice factor that accounts for contouring, terracing, or other runoff control devices 

The USDA has developed a program that computes rainfall soil erosion using data for different sections of the 
country. This data is contained in databases that have been incorporated into the RUSLE program. Input values 
for the RUSLE software program are based on site-specific information and a database of information that is part 
of the RUSLE program. Version 2 of the RUSLE program was downloaded from 
httr,://bioenwnr.an.utk.edu/rusle2/ for use in these calculations. Use of this software is suggested by the 
Technical Guidance for RCRA/CERCLA Final Covers (EPA 2002). 

5.1.1 RAINFALL EROSION CALCULATIONS 

All RUSLE factors are determined by the software or entered manually and the tondacrdyear of rainfall erosion 
is then computed. The factors used are as follows: 

R Determination 

The rainfall and runoff factor is the average annual total of the storm energy and intensity values in a given 
location. The R factor for the Denver, Colorado area is 40. 

R = 4 0  

K Determination 

Sieve analysis results from the Centennial Quarry (potential borrow area) of RFA with rock fragments removed 
shows, according to the USDA system (USCS sieve data and USDA textural triangle found in Attachment 5 - 
APR-1 used due to a greater percentage of fines), a classification of sandy loam. For this analysis, a classification 
of sandy loam with 30% rock fraction is used as a conservative approach resulting in an erodibility factor of 
0.283. However, the sieve analyses show that the fraction of rock larger than 1-inch in the RFA is greater than 
40%. 

Alternatively, the K factor for RFA to determine the long-term erodibility c a n  be determined from the Soil Survey 
of Golden Area, Colorado (USDA 1980). As shown on the map from the Soil Survey (Attachment 3), the RFA 
falls under the number 45 soil type. Table 15 (Attachment 3) of the Soil Survey shows a K factor of 0.05 for the 
undisturbed or natural state of the top 13 inches of type 45 soils. This K factor is used to determine the long term 
rain erosion if the planted vegetation does not fully establish and the soil has returned to a natural state with 
higher percentages of rock exposed. 
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LS Determination 

The LS factor is a combination of the slope length factor and the slope steepness factor. The software uses the 
input slope length and input slope steepness or grade to calculate the LS. In addition, the software accounts for 
the changes in the length factor based on erosional rill or small erosional channel development. For this reason, 
the LS factors vary for each condition, Le. bare, mulch, or grass. The soil erodibility factor, K, has no affect on 
the LS determination resulting in identical LS factors for bare with K equal to 0.283 and bare with K equal to 
0.05. The cover slope is a maximum of 150 feet with an 18% assuming diversion berms are placed every 150 
feet. The buttress f i l l  sideslope is 65 feet with a 33% slope. The LS is then computed. 

C Determination 

To calculate the cover management factor, the software requires input of the management of the soil. The cover 
will be bladed, seeded, and mulched. Once the vegetation is established, the management factor is based on 
“dense grass” or the grass condition typical at Rocky Flats as described the Section 4.0, number 4. The soil 
erodibility factor, K, has no affect on the C determination resulting in identical C factors for bare with K equal to 
0.283 and bare with K equal to 0.05. 

P Determination 

The support practice factor accounts for any runoff control devices such as contours or terraces (diversion berms). 
P is also affected by ridges caused by depositing sediment on the slope when runoff is occurring. The soil 
erodibility factor, K, has no affect on the P determination resulting in identical P factors for bare with K equai to 
0.283 and bare with K equal to 0.05. These ridges are only a small factor and therefore the numbers are close to 
1.00 and have little affect on the calculation. 

A Determination 
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The factors are then used to  obtain the soil loss in tons/acre/year- RUSLE software input and output can be found 
in Attachment 1 - The “dense grass” condition represents 1,120 Ibdacre o f  native grass (see Section 4.0). The K 
factors were varied to represent erosion using the RUSLE software and the SCS numbers. RUSLE s o h a r e  
output is as follows: 

CONDITION 

Bare 
Disturbed soil immediately 
after construction with no 
erosion control 
Seedm u Ich 
Disturbed soil  immediately 
after construction with 
seed and mulch 
Temporary Erosion 
Control 
Disturbed soil  immediately 
after construction with 
seed, mulch and temporary 
erosion mat 

Established Vegetation 

Table C-1 

7.5 tonslacrelyear I .3 tonslacrelyear 

3.6 tonslacrelyear NA 

0.53 tonslacrelyear NA 

ion 

1.7 tonslacrelyear I 9.6 tonslacrelyear 

4.0 tonslacrelyear 4- 
0.87 tonslacrelyear NA 

As evident in the RUSLE output, using a K of 0.283 for the cover slope and buttress.sideslope results in rain 
erosion above or  near the guidance criteria with bare conditions and following seedmulch. Because the 
seedmulch condition is above the guidance, temporary erosion control must be used following seeding. Since 
erosion mat will be used, mulch application is not required by the design though mulch may be applied following 
seeding. 

On the cover slope, as vegetation established, the rain erosion rate with temporary erosion mat is OS3 
tonslacrelyear. With established vegetation the rain erosion rate is 1.9 tons/acre/year and decreases to 0.34 
tonslacrelyear as RFA matures. 

On the buttress sideslope, as vegetation established, the rain erosion rate with temporary erosion mat is 0.87 
tonslacrelyear. With established vegetation the rain erosion rate is 2.6 tonslacrelyear and decreases to 0.45 
tonslacrelyear as RFA matures. Though not required as determined in Appendix E, NAG C3SO or equivalent will 
be placed IO-feet up the bottom slope as an enhancement to erosion control due to Woman Creek flow. 

5.2 WIND EROSION LOSS CALCULATION METHODOLOGY 

Wind e r a i o n  on the Original Landfill was determined with the Wind Erosion Equation (WEQ) using the 
methodology provided in the National Agronomy Manual (NAM) (USDA 2002) (Attachment 2). 
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5.2.1 WEQ CALCULATIONS 

The following determination of wind erosion uses the WEQ found in the NAM (Attachment 2). The WEQ is not 
a straight-line mathematical relationship but is a function of several factors. The WEQ is as follows: 

E = f( IKCLV) 

Where: 

0 

0 

0 

0 

E = estimated average annual soil loss due to wind (tons/acre/year) 
f = function of (not a straight-line mathematical relationship) 
I = soil erodibility index 
K = soil surface roughness factor 

L = the unsheltered distance 
V = the vegetative cover factor 

0 C = climatic factor 
0 

0 

I Determination 

The Soil Survey of Golden Area, Colorado (USDA 1980) was used to help determine the soil erodibility index or I 
factor. As shown on the map from the Soil Survey (Attachment 3), RFA falls under the number 45 soil type. Table 
15 (Attachment 3) of the Soil Survey shows a wind erodibility group (WEG) of 8 for the type 45 soil. 

The 1 factor is then determined using Exhibit 502-2 of the NAM (Attachment 2). As shown on Exhibit 502-2, 
WEG 8 is not susceptible to wind erosion. However, it is assumed that wind erosion of disturbed soil immediately 
after construction will occur at the OLF so a different WEG is selected. Sieve analysis results from Centennial 
Quarry RFA with rock fragments removed (Attachment 5) shows, according to the USDA system, a sandy loam 
falls under WEG 3 which has a soil erodibility index of 86 tons/acre/year. 

WEG 8 is used to determine the long term wind erosion if the planted vegetation does not hl ly  establish and the soil 
has returned to a natural state with higher percentages of rock exposed. 

K Determination 

The soil roughness factor (K) considers both ridge roughness (Kd) and random roughness (K,,) values. Values 
closer to 1.0 for both the Kd and the K, equate to shorter ridge heights and less wind dissipation by random 
roughness. Shorter ridge heights and less random roughness lead to greater soil wind erosion because ridges absorb 
and deflect wind energy and trap moving particles (NAM Section 502.32). Figure 502-4 (page 502-10 of the NAM) 
shows that at a 0 inch ridge height, Kd is equal to 1 .OO. Exhibit 502-6 (Table 502-6) shows that at a short random 
roughness of 0.2 the K, is 1 .OO. The K factor is obtained by multiplying Kd by L. 
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K = & W )  
K = (1.00#1 .OO) = 1 .OO 

K = 1.00 (conservative approach) 

C Determination 

The climatic factor (C) is an index of the factor accounting for wind speed and surface soil moisture of a given 
region (NAM Section 502.33). As outlined in Section 502.33 of the NAM, the C factor is determined by use of 
isoline maps found at the NRCSWSDA website. The figure at the end of Attachment 2 shows the isoline map for 
the Rocky Flats area. 

C = 3 0  

L Determination 

The L factor is the unsheltered distance along the prevailing wind erosion direction. Wind-rose diagrams for Rocky 
Flats found in Attachment 5 show a prevailing wind of W-NW. As shown in Attachment 4, the longest distance on 
the OLF from the W-NW is 1070 feet. 

L = 1070 feet 

V Determination 

The vegetative cover factor (V) is the equivalent in pounds per acre of small-grain residue provided by the cover 
crop. Using the tables in Exhibit 502-10, Figure a-I for mulch (flat winter wheat residue) and Figure d-8 for 
u n w e d  mixtures of grass, the V factor is determined. For bare conditions, the V factor is assumed to be 0. For 
mulch or flat winter wheat residue, the V factor is determined by assuming 3,000 Ibdacre of mulch or small grain 
residue will be applied (4,000 Ibdacre will actually be placed). This 3,000 Ibdacre of small grain residue results in 
an equivalent flat small grain residue (V factor) of 3,700 Ibdacre. For the native grasses, 1,128-lbdacre yield 
(rounded down to 1,100 Ibdacre) discussed in Section 4.0 is used which results in an equivalent flat small grain 
residue (V factor) of 2,600 Ibdacre. 

Vg;m = 0 Ibdacre 
VMkb = 3,700 Ibdacre 
V- = 2,600 Ibdacre 

E Determination 

As discussed in Section 502.30 of the NAM, the soil loss due to wind erosion, or E factor, is determined using E 
tables found on the Kansas State University website. 
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The table matching the factors determined for the OLF (146, K=l .OO, C=30, L=l070, and V=O, 2,600, and 3,700) is 
shown at  the end of Attachment 2 (Subpart G - Exhibits). The tables do not include V factors above 1,500 Ibs/acre 
because the wind erosion with these factors is negligible. Therefore, a V factor of 1,500 Ibdacre is assumed for both 
mulch and established grass on the cover slope. The same factors are used for the buttress sideslope (I=86, K=l .OO, 
C=30, L=1070, and V=O, 2,600, and 3,700) a V factor of 1,500 Ibdacre is assumed for both mulch and established 
grass. For both the cover slope and the buttress, it is assumed that wind erosion with erosion mat is the same as that 
of mulch. Using these factors the wind erosion is as follows: 

T 
Original Lan 

I 
COVER SLOPE I RFA(WEG=3) CONDITION 

Disturbed soil immediately 
after construction with no 
erosion control 

2 1.6 tons/acre/year 

Seed/Mulch I 
Disturbed soil immediately o.60 tons/acre,year 
after construction with ! 
seed and mulch 
Temporary Erosion 
Control 

0.60 tondacretyear I Disturbed soil immediately 
after construction with 
seed, mulch and temporary 

Established Vegetation 0.60 tondacretyear 

rble C-2 
lf i l l-  Wind Erosio 

COVER SLOPE 
RFA (WEG=8) 

0.0 tonslacrelyear 

NA 

NA 

0.0 tonslacrelyear 

BUTTRESS- 
SIDESLOPE 

(WEG=3) 

2 1.6 tonslacrelyear 

0.60 tonslacrelyear 

0.60 tonslacrelyear 

0.60 tondacrdyear 

BUTTRESS 
SIDESLOPE 

(WEG=8) 

0.0 tonslacrdyear 

N.4 

NA 

0.0 tondacrdyear 
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CONDITION 

Bare 
Disturbed soil immediately 
after construction with no 
erosion control 
Seed/Mulch 
Disturbed soil immediately 
after construction with seed 
and mulch 
Temporary Erosion 
Control 
Disturbed soil immediately 
after construction with seed, 
mulch and temporary erosion 
mat 
Established Vegetation 

Table C-3 

MATURE RFA 

Rain: 7.50 Rain: 1.30 
Wind: 2 1.6 Wind: 0.00 
Total: 29.1 Total: 1.30 

Rain: 3.60 
Wind: 0.60 NA 
Total: 4.20 

Rain: 0.53 
Wind: 0.60 
Total: 1.13 

NA 

Wind: 0.00 

BUTTRESS 
SIDESLOPE 

RFA 
(tons/acre/year) 

Rain: 9.60 
Wind: 2 I .6 
Total: 3 1.2 

Rain: 4.00 
Wind: 0.60 
Total: 4.60 

Rain: 0.87 
Wind: 0.60 
Total: 1.47 

Rain: 2.60 
Wind: 0.60 
Total: 320 

c 

BUTTRESS 
SIDESLOPE 

MATURE RFA 
(tons/acre/yea r) 

Rain: 1.70 
Wind: 0.00 
Total: 1.70 

NA 

NA 

Rain: 0.45 
Wind: 0.00 
Total: 0.45 

On the cover slope, the design of  the Original Landfill (including diversion berms) will meet the guidance criteria 
for erosion of 2 tondadyr with Rocky Flats Alluvium in its mature state. The following is recommended until this 
condition is reached: 

0 

0 

0 

0 

The initial disturbed soil will be seeded and covered with 3-year longevity erosion control mat. 
As vegetation establishes, the erosion mat degrades, the total erosion is predicted at 1 - 13 tons/acre/year. 
As the surface matures, exposing more of the rock fraction o f  the RFA, the erosion rate is predicted to be 
0.34 tondadyear if vegetation is established and 1.30 if not. 
Should the vegetation not establish or  climatic conditions exist to reduce the vegetation, the erosion rate will 
not increase beyond that of the bare, mature Rocky Flats Alluvium o f  1.30 tons/ac/year (below the guidance 
criteria). 
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Buttress Sideslows 

On the buttress sideslope, the design of the Original Landfil will meet the guidance criteria for erosion of 2 
tons/adyr with Rocky Flats Alluvium in its mature state. The following is recommended until this condition is 
reached: 

0 

0 

0 

0 

The initial disturbed soil will be seeded and covered with 3-year longevity erosion control mat. 
As vegetation establishes, the erosion mat degrades, the total erosion is predicted at 1.47 tons/acre/year. 
As the surface matures, exposing more of the rock fraction of the RFA, the erosion rate is predicted to be 
0.45 tondadyear if vegetation is established and 1.70 if not. 
Should the vegetation not establish or climatic conditions exist to reduce the vegetation, the erosion rate will 
not increase beyond that of the bare, mature Rocky Flats Alluvium of 1.70 tondadyear (below the guidance 
criteria). 

Summary 

The erosion calcu..kions demonstrate that when RFA on the cover and the buttress sideslope reaches a mature 
state, vegetation is not required to meet the EPA guidance criteria of 2 tons/acre/year and to protect the soil 
cover. However, the design of the soil cover will include seeding, mulching, and erosion mat to develop 
vegetation as discussed in the Original Landfill IMAM. 
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BUTTRESS SIDESLOPE TEMPORARY EROSION MAT 
With the use of RFA on the buttress sideslope, established vegetation and mature RFA is sufficient to minimize 
erosion. Temporary erosion mat will be required until this condition is reached. North American Green C125 
temporary erosion mat has a cover factor (C in the RUSLE) of 0.09 (NAG C125 Performance Specification for 
3: 1 slopes and >50 foot flow distance). To calculate the soil loss on the cover with C 125, the “bare” cover 
erosion is multiplied by an additional cover factor of 0.09. This simulates the condition following seeding with 
C125 applied to the soil cover. 

A (bare) = (9.6 ton/ac/yr)(0.09) = 0.87 ton/ac/yr 

L: \work\57378\ Work\OLRDrafr DesignMppendicesMppendk C - Erosion\RevisedRevied Cover Slope Output 5 - i S . d ~  



APPENDIX C 
(SEE FINAL DESIGN) 

ATTACHMENT 2 
NATIONAL AGRONOMY MANUAL 



APPENDIX C 
(SEE FINAL DESIGN) 

ATTACHMENT 3 
SOIL SURVEY OF GOLDEN AREA, COLORADO 



APPENDIX C 
(SEE FINAL DESIGN) 

ATTACHMENT 4 
PREVAILING WIND INFORMATION 



APPENDIX C 

ATTACHMENT 5 
(SEE FINAL DESIGN) 

GEOTECHNICAE DATA 



ENGINEERING CHANGE REQUEST 002 

SURFACE WATER MANAGEMENT SYSTEM ASSESSMENT 

(REVISED FINAL DESIGN APPENDIX D) 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ACCELERATED ACTION DESIGN FOR THE ORIGINAL LANDFILL 

Prepared by: 

Earth Tech, Inc. 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 8011 1 

(303) 694-6660 

This calculation was performed by Earth Tech, Inc. Although each sheet composing this calculation may or 
may not be initialed, it has nonetheless been reviewed and checked. I 

Prepared By: RA Date: 5/ 19/05 

Checked By: 

Approved By: 

RT Date: 51 19/05 

RT Date: 5/ 19/05 



E A R T H -  T E C N  3 
& uJa# mmu4.7My3 LrtJ  m m v  Sheet Di 

5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 I 1 

Project: WETS - Original Landfill Accelerated Action 
Subject: Landfill Engineering - Surface Water Management System Assessment 

By: RA Date: 5/19/05 Chk By: RT Date: 5/19/05 App By: RT Date: 5/19/05 

Date: 5/19/05 Project No. 57378.6020 

LIST OF TABLES 

Table D-1 
Table D-2 
Table D-3 

Original Landfill - Structure Design 
Original Landfill - Check Dams 
Original Landfill - 1000-Year 24-Hour Comparison 

. - ... ._ ___ - .- - - . .. . .- . ._ - -. . .. __ 

LIST OF ATTACHMENTS 

Attachment 1 
Attachment 2 SEDCAD Reports 
Attachment 3 NAG Reports 

Surface Water Drainage Map 



A apxr M ~ ~ ~ ~ w  : ro. m w m  Sheet D 1 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 I I 
Project: RFETS - Original Landfill Accelerated Action 

Subject: Landfill Ennineerinp - Surface Water Management System Assessment 
By: RA Date: 5/19/05 Chk By: RT Date: 5/19/05 App By: RT Date: 5/19/05 

Project No. 57378.6040 Date: 5/19/05 

1.0 INTRODUCTION 

Engineering change request (ECR) 002 requests that Rocky Flats Alluvium (RFA) be used to cover the buttress 
sideslope rather than “pit-fines” as originally designed. This led to the revision of Appendix C (Rainfall Soil 
Erosion and Wind Erosion Loss Calculations). Revised Appendix C showed that with the use of RFA on the 
buttress sideslope, diversion berms are no longer necessary to reduce overland flow on the buttress sideslope. 
Since diversion berms are no longer necessary, the surface water management system assessment requires 
revision. This calculation is therefore a revision of Appendix D included in the Final Design package. 

This Surface Water Management Plan was developed to address potential storm water impacts the Original 
Landfill Accelerated Action may have to the surrounding area. 

__ __ _- 

This Plan addresses two elements: 

1. Surface water control structures that will be required to adequately convey the run-on to and run-off from 
the Original Landfill due to a 100-year 24-hour storm event with freeboard capacity to handle the 
1000-year 24-hour storm event. 

2. Reduce sediment transport following construction while the landfill area is disturbed. Once vegetation is 
established, conditions will be similar to surrounding areas. 

2.0 LANDFILL DESCRIPTION, LOCATION AND DRAINAGE 

The Original Landfill site is located south of RFETS Buildings 440 and 460, along the north hillside of a ravine in 
the Woman Creek drainage area, extending from approximate Elevation 6,040 feet at the top to Elevation 5,950 feet 
at its base. Waste operations began in the early 1950s and continued through 1968. The Original Landfill site 
footprint has a maximum length along the east-west direction of approximately 1,700 feet, and approximately 
500 feet in the north-south direction, with an approximate area on the order of 20 acres. 

Due to the canyon-fill nature of the Original Landfill, minimal surface water run-on is expected to occur. Run-off 
will be controlled by the construction of 7 diversion berms which route water to lined channels on the west and 
east side. The berms were spaced no greater than 150 feet to limit sediment transport from the cover to the side 
channels. The proposed surface water management plan is shown on Attachment 1. 

3.0 REFERENCES 

The surface water management system for the Original Landfill was evaluated using guidelines provided in the 
following documents: 

1. “SEDCAD 4 for Windows 95/98 & NT”. Design Manual and User’s Guide. 200 I .  

2. “Regulations Pertaining to Solid Waste Disposal Sites and Facilities” (Regulations), 6 CCR 1007-2, 
Colorado Department of Public Health and Environment. 
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3. “Urban Storm Drainage Criteria Manual” (Drainage Manual), Denver Urban Drainage and Flood Control 
District. 

4. “Erosion Control Materials Design Software Version 4.2 for Windows”. North American Green (NAG). 
2002. 

4.0 DESIGN CRITERIA 

The attached model was used to evaluate the existing drainage characteristics at the Original Landfill and to size 
appropriate drainage structures for the Original Landfill. Evaluation and design of the Original Landfill surface 
water control system will meet the following design criteria: 

1. Collect and control surface water run-on flow onto the closed landfill as a result of the 100-year 24-hour 
storm event with freeboard capacity to handle the 1000-year 24-hour storm event; 

2. Collect and control surface water run-off from the landfill as a result of the 100-year 24-hour storm event 
with freeboard capacity to handle the 1 000-year 24-hour storm event; 

3. Comply with any provisions of the WETS storm water discharge permit requirements including 
reduction of sediment transport; 

4. Minimize site erosion; 
5 .  Protect the integrity and effectiveness of the landfill cover, and 
6. Minimize surface water management post-closure maintenance requirements. 

5.0 HYDROLOGIC AND HYDRAULIC DESIGN APPROACH 

The design process used to locate and size the surface water management structures at the Original Landfill is as 
follows: 

1. The goal of the surface water management structures is to reduce the sediment delivered to Woman 
Creek from the disturbed areas or roughly the area between the west and east channels. The areas 
outside the channels will remain in native-type condition and the sediment currently generated from these 
native areas will not change after construction. The first step is to therefore place enough diversion 
berms on the cover to create smaller subwatersheds where sediment can be contained on the cover. The 
sediment will be controlled within the diversion berms with the use of removable geosynthetic check 
dams. It was determined that 7 diversion berms are needed to reduce sediment based on the 25-year 
24-hour storm. 

2. The 100-year 24-hour storm is then modeled to calculate the required height of the diversion berm and 
the channels which route the diversion berm water below the buttress fi l l .  

3. The peak flows are modeled with NAG software to determine the required diversion berm and channel 
lining as well as the maximum slope and minimum bend radius of the channels. 

4. The 1000-year 24-hour event is then modeled to check the freeboard capacity of the structures. 

As shown in Attachment 1 overland flow is greater than 200 feet in the southern portion but the gradual slope at 
the top of the buttress f i l l  reduces erosion. A check using the RUSLE shows that 220-feet of overland flow at 5% 
results in 1.50 tons/acre/year and 225-feet of overland flow at 2.75% results in 0.82 tons/acre/year (bare 
conditions - RFA prior to mature state). Erosion on the buttress sideslope is also minimal with mature RFA as 
shown in the revised Appendix C. Until RFA reaches a mature state, temporary erosion mat will be placed on the 
top and sides of the buttress. 
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SEDCAD4 software was used for surface water modeling at the Original Landfill. SEDCAD uses the National 
Resource Conservation Service (NRCS) approach for rainfall distribution and the NRCS curve number/unit 
hydrograph to predict peak flows. The NRCS Storm Type Distributions are considered very conservative leading 
to higher peak flows than almost any actual measured storm (SEDCAD 4 User’s Manual). 

Input into the SEDCAD s o h a r e  include: 

0 

0 

0 

0 

0 

0 A medium hydrograph response. 

A 100-year 24-hour design storm according to the Regulations; 
A 1 000-year 24-hour design storm to check freeboard capacity; 
An NRCS Type I1 storm; 
A rainfall depth of  5.0 inches according to the Drainage Manual for the 100-year 24-hour s t o m  and 
6.4 inches for the I 000-year 24-hour storm and 3.25 for the 25-year 24-hour storm; 
A conservative NRCS curve number of 86; and, 

NAG software calculates flow depth, velocity, and hydraulic radius using the continuity equation (Q=VA) and 
Manning’s equation. Once these are known, the shear stress on the lining material is calculated including any 
channel bend. 

5.1 SURFACE WATER DESIGN RESULTS 

The design is organized into six models: 

0 West channel sediment reduction; 
0 

0 

0 East channel sediment reduction; 
0 

West channel 1 00-year 24-hour design; 
West channel 1000-year 24-hour check; 

East channel 100-year 24-hour design; and, 
East channel 1000-year 24-hour check. 

Please see Attachment 1 for the SEDCAD models and Attachment 2 for NAG results. Since the west 
subwatersheds are similar, the sediment reduction model to space the check dams is based on only one of the 
watersheds. The same methodology was used on the east side. Results are summarized in the following table. 
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Sediment Load with Minimum Check Sediment Load without 
Check Dams Check Dams Dam Spacing 

9.5 tons 3 .O tons 130 feet 
9.0 tons 2.7 tons 200 feet 

Sediment reduction load was determined by placing the minimum amount of check dams within the diversion 
berm until the downstream dams overtop. The following was calculated based on five check dams in each 
diversion berm. Values are a minimum and more can be placed per berm in accordance with manufacturer’s 
recommendations. 

5.2 1000-YEAR 24-HOUR STORM 

To determine if the freeboard capacity of the 100-year 24-hour storm is sufficient to handle the 1000-year &hour 
storm, the design was conducted with a rainfall depth of 6.4 inches. The output is provided in Attachment 2. A 
summary of the findings is found in the following table: 
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Table D-3 

100-Year Flow 1000-Year Flow 

As shown in Tabie D-3, the design based on the 100-year 24-hour storm with freeboard is sufficient to handle 
surface water from the 1000-year 24-hour storm for the diversion berms. 

6.0 CONCLUSIONS 

Surface water management features required at the Original Landfill to achieve the design criteria listed in Section 
4.0 include the following: 

0 

0 

0 

Seven cover diversion berms with check dams to capture overland flow, reduce sediment load, and route 
it to  channels. 
A permanent erosion control lined channel on the west to convey stormwater to below the buttress fill.  
A permanent erosion controVvegetation lined channel on the east to convey stormwater to below the 
buttress fill. 
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Stability Stability 

Class D w/o aass D w/ 
Freeboard Freeboard 

Design Discharge: 13.23 ds 
Depth: 1.09 ft 2.09 ft 

Structure Detail: 

Capadty capacity 
aass B W/O aass B w/ 
Freeboard Freeboard 

13.23 cfs 
1.64 ft 2.64 tt 

: 
Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

Top Width: 9.35 ft 17.95 ti 
Velocity: 2.60 fps 

X-Section Area: 5.08 sq ft 

i 

Ratio ! 

Retardance I Freeboard Left Right 1 S i z p e  Sideslope Slope(%) Mult. x 
(3- i Depth(ft) o/oofDepth NxD) 

14.10 ft 22.70 ft 
1.14 fps 

11.57 sq ft 

t 2.0 D,BI 1.00 I 5.0 3.0: 1 5.6:l 

Froude Number: 0.62 
Roughness Coefficient: 0.0529 

Vegetated Channel Results: 

0.22 
0.1585 

Stability Stability Capacity Cawah/ 

! Hydraulic Radius: 0.529 f 0.799 I 

Strudure #2 fVeQetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
~~ ~~ 

Freeboard I urniung I 
Right Retardance ' Freeboard Freeboard 

Sideslope Sidedope Slope to/.) Mult x Ratio Ratio ' Depth (ft) YO of Depth (VrDl 
~ 

I i 5.0 3.0: 1 5.6: 1 2.0 D, B i  1.00 

Vegetated Channel Results: 

I Depth: 1.19 ft 2.19 ft 1.75 ft 2.75~ I 
I 23.68 ft Top Width: 10.22 ft 18.82 ft I 15.08 ft 

Filename: West 3 berms no sed 1OOO.sc4 Printed 03-23-2005 
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0 
Stability stability ~ ~ t y  G w t y  

Oaa D w/o a s  D W/ a= B WIO Class B w/ 
Freeboard Freeboard 1 Freeboard Freeboard 

- Velocity: 2.95 fps I 1.35 fps 

X-Section Area: 6.07 sq ft i 13.23 sq ft 
Hydraulic Radius: 0.579 I 0.854 

- -. - __ 

Right Retardance Sidesfope Sidedope Slope (%) 
Ratio Ratio 

I FroudeNumber: 0.67 

Freeboard Limiting 
Mult. x Velocity 

Freeboard Freeboard 

( fps) DePth(ft1 %OfDePth (VxD) 

0.1401 Roughness Coeffident: 0.0495 f 

Structure #Z (Veoefited Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

I 
I . ,  

3.0:l 5.6 1 2.0 D,Bl 1.00 5.0 

Vegetated Channel Results: 
Stability stability : Capaaty Capacity 

aaa D w/o aassD WI i ~ ~ S B W / O  aass B w/ 
Freeboard Freeboard 1 Freeboard Freeboard 

I 

11.68 cfs 11.68 cfs Design Qi iarge: 

Depth: 1.05 ft 2.05 ft ' 1.60 ft 2.60 ft 
~ 

Top Width: 9.01 ft 17.61 R 13.73 ft 22.33 ft 

-- Velocity: 2.47 fps 1.07 fps 
X-Section Area: 4.72 sq ft 10.95 sq ft 

Froude Number: 0.60 0.21 
-- Hydraulic Radius: 0.510 0.777 

_-- 
Roughness Coefficient: 0.0543 0.1669 

Structure #5 (Nonerodible Channel) 

Trapezoidal Nonerodible Channel Inputs: 

Material: Plastic 
I 

Freeboard 
' Freeboard Freeboard 

, Depth (ft) %of Depth 

Left Right 

Ratio 
Bottom Sideslope Sideslope Slope ( O h )  Manning's n ' 

(VxD) 
Width(ft) Ratio 

10.00 3.0:l 3.0: 1 12.0 0.0390 1.00 

Nonerodible Channel Results: 

_. 
Filename: West 3 berms no sed 1OOO.sc4 Printed 03-23-2005 
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wlo Freeboard w/ Freeboard 

Design D i a r g e :  50.60 d s  

Depm: 0.54 ft 1.54 ft 

Top Width: 13.26 ft 19.26 ft 

Velocity: 8.01 f p ~  

X-Section Area: 6.32 sq ft 

Hydraulic Radius: 0.470 

Froude Number: 2.04 

Structure #6 (Nul/) 
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Subwatershed Hydrology Detail: 
Peak Runoff 

Discharge Volume 
Curve 

Musk X UHS 
Tlmeof 

(hs)  

MuskK Stru sws w!5Area 

(cfs) 
# # (W Number (ac) 

#l 1 0.500 0.021 0.000 0.Ow) 86.000 M 1.60 0.078 

c 0.500 1.60 0.078 

#2 c 0.500 1.60 0.078 
~ 

#3 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078 

c 1.000 3.20 0.157 

#4 c 1.000 3.20 0.157 

#5 1 osm 0.021 0.000 0.000 86.000 M 1.60 0.078 

c 1.500 4.80 0.235 

#6 c 1.500 4.80 0.235 

#7 1 0.500 0.02 1 0.000 O.OO0 86.000 M 1.60 0.078 

c 2.000 6.39 0.313 

#8 c 2.000 6.39 0.313 

#9 1 0.500 0.021 0.000 O.OO0 86.000 M 

c 2.500 7.99 0.391 

#lo 2.500 7.99 0.391 

#11 c 2.500 7.99 0.391 

Peak 
'b t Settleable 24VW . *  

(ml/l) 
F?s# Conc 

(ml/l) 

L(ft) S(%) C P Stru SWS 
# # 

#1 1 0.283 100.00 18.00 0.0700 0.9850 1 ! (1.8 35,249 25.89 2.30 
v 

I 
I 

I 

1.8 35,249 25.89 2.30 

1.8 35,249 25.89 2.30 

c i 
j 

#2 c 
I #3 1 0.283 100.00 18.00 0.0700 0.9850 1 ~ 1.8 35,249 25.89 2.3C 

I c j 1.9 19,446 13.24 1.1'1 

#4 c 1 1.9 19,446 13.24 1.17 

#5 1 0.283 100.00 18.00 0.0700 0.9850 1 I 1.8 35,249 25.89 2.3( 
1 
I 
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Peak Peak 1 
Sediment Sediment Settleable 2 4 W  

(mt/l) 
sm sws soil K ~ ( f t )  ~ ( 0 . 0 )  c ,  P PS # Conc Conc # # , (tors) 

(ms/l) (ml/l) 

c 2.1 14,127 8.98 0.79 I 
#6 c 2.1 14,127 8.98 0.791 

#7 1 0.283 100.00 18.00 0.0700 0.9850 1 1.8 35,249 25.89 2.30 I 
c 2.6 13,250 8.27 0.73 I 

#8 c 2.6 13,250 8.27 0.73 
~~ 

#9 1 0.283 100.00 18.00 0.0700 0.9850 1 1.8 35,249 25.89 2.30 I 
c 2.7 10,846 6.35 0.56 

810 c 2.7 10,846 6.35 0.56 

#ll 2.7 10,846 6.35 0.56 

7df- - 
TOTAL W I  P A h S  ’. t & j  

5zo 40 O A A 5  : l,0(5 1; 4 -1 ,n . ,  

Sub watershed TIime of Concentration Details: 
~ 

vert Dist. Horiz. Dist. Velocity 
(hrs) (fps) 

stru sws Land Flow Condition Slope (TO) # # 

#1 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 

2.00 4.00 200.00 4.240 0.013 8. Large gullies, diversions, and low 
flowing streams 

#1 1 Time of concentration: 0.021 

#3 1 3. Shortgrasspasture 18.00 18.00 99.99 3.390 0.008 

8. Large gullies, diversions, and low 
flowing streams 

~~ ~~~ 

2.00 4.00 200.00 4.240 =( 
#3 1 Time of Concentration: 0.021 

# 5 .  1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008 

2.00 4.00 200.00 4.240 0.013 
8. Large gullies, diversions, and low 
flowing streams 

I #5 1 Timeofconcentration: 0.021 I 
I #7 1 3. Shortgrass pasture 18.00 18.00 100.00 3.390 0.008 ___ 

8. Large gullies, diversions, and low 
flowing streams 2.00 4.00 200.00 4.240 0.013 I 

I #7 1 Timeofconcentration: 0.021 I 
#9 1 3. Shortgrasspasture 18.00 18.00 100.00 3.390 0.008 

2.00 4.00 200.00 4.240 0.013 8. Large gullies, diversions, and low 
flowing stream. I ___- 

#9 1 Time of Concentration: 0.021 
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General Information 

Storm Information: 
I Storm Type: NRCS Type I1 I 
I Designstorm: ~ loo yr - 24il 
I Rainfall Depth: 5.000 inches I 
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Channel 

Channel 

Structure Networking: 

==> #5 i 0.032 0.417 #1 

#2 ==> #S 0.032 0.417 
.. - 

Channel 

Channel 

Null 

#4 ==> #S 0.032 0.417 

#5 ==> #6 ; 0.000 0.000 

#6 ==> End 0.000 0.000 

#6 I N"// 

Structure Routing Details: 

0 

8. Large gullies, diversions, and low I flowing streams 8.00 80.00 1,000.00 8.48 0.032 1 
0.032 - ___.. . . . . #l Muskingum K: 

8.00 80.00 .1,000.00 8.48 0.032 8. Large gullies, diversions, and b w  
#' nowing streams 

~~~ ~~ 

#2 Muskingum K: 0.032 

8. Large gullies, diversions, and low 
#3 flowing streams 8.00 80.00 1,000.00 8.48 0.032 

I #3 MuskingumK: 0.032 1 
8.00 80.00 1,000.00 8.48 0.032 8. Large gullies, diversions, and low 

- 
#4 Muskingum K 0.032 

- 0  
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Struc'fure Summary: 
Immediate 

Contributing Contributing 

2.500 2.500 14.36 0.72 

#3 2.500 2.500 14.36 0.72 

#2 2.500 2.500 14.36 0.72 
~ ~ 

2.500 2.500 14.36 0.72 I 
I #5 1.000 11.000 63.18 3.18 I 

#6 0.000 11.000 63.18 3.18 

Filename: East 4 berms no sed.sc4 Printed 03-23-2005 
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Hydraulic Radius: 0.542 0.813 

Froude Number: 0.64 0.23 
- 

Structure Detail: 

~ ~~ 

Stability Stability CaPaaty Capacity 
Cbss D w/o ( 3 s  D w/ Class B w/o Class 6 w/ 
Freeboard Freeboard ’ Freeboard Freeboard 

Design Discharge: 14.36 d s  14.36 ds 
Depth: 1.11 R 2.11 ft 1.67 ft 2.67 ft 

Structure #4 (Veuetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
Left Right ~ & ~ h ~  : Freeboard Freeboard Freeboard 1 

Sideslope Sideslope Slope (YO) Mult. x I velocity 
Ratio Ratio j o’oof &PVl (VxD) (fps) 

I I 5.0 I 3.0:l 5.6 1 2.0 0, B j  1.00 

Vegetated Channel Results: . 
Stability Stability I Capacity Capacity 

am D w/o m o w /  aassBw/o Class B w/ 
Freeboard Freeboard : Freeboard Freeboard 

Design Discharge: 14.36 ds 14.36 d s  

Depth: 1.11 ft 2.11 R i  1.67 ft 2.67 R 
~ ~~ 

Top Width: 9.57 ft 18.17 ft i 14.36 ft 22.96 ft 
I Velocity: 2.70 fps 1.20 fps 

X-Section Area: 5.33 sq ft 11.99 sq ft 

I Roughness Coefficient: 0.0519 0.1533 1 

Structure #3 (Vesetated Cbanne/2 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
~ 

Freeboard ~ i ~ * ~ ~  

Sideslope Sideslope slope (YO) Mult. x Velocity 
Left Right Retar&- Freeboard Freeboard 

Depth (ft) YO of Depth Ratio Ratio (VXD) UPS) 

3.0:l 5.61 2.0 D, B 1.00 5.0 
~ 

Vegetated Channel Results: 

I 22.96 ft Top Width: 9.57 ft 18.17 ft I 14.36 R 

5 
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capacitv capadty 

a s  B WJO C l a a B w l  
Freeboard Freeboard 

Velocity: 2.70 fps 

X-Section Area: 5.33 sq ft 
Hydraulic Radius: 0.542 

~- ~ 

I Top width: 9.57 ft 18.17 ft I 14.36 ft 
1.20 fps 

11.99 sq ft 
0.813 

I Roughness Coefficient: 0.0519 

Structure #5 OVonerod5le Cbannef) 

Trapezoidal Nonerodible Channel Inputs: 

Material: Plastic 
Freeboard 

Mult. x 
Left Right I Freeboard Freeboard Bottom Sideslope Sideslope Slope ( O h )  Manning's n 1 

Width ('1 Ratio Ratio Depth(&) VoofDepth (vxo) 
~~ 

I 18.00 3.0:l 3.0:l 12.0 0.0390 1 1.00 

Nonerodible Channel Results: 
w/o Freeboard w/ Freeboard 

Design Discharge: 63.18 cfs 

Depth: 0.44 ft 1.44 f t  
~~ 

I Top Width: 20.67 ft 26.67 ft I 
Velocity: 7.34 fps 

X-Section Area: 8.60 sa f t  

---1 ~ - _ _  - 

I Hydraulic Radius: 0.413 
I Froude Number: 2.01 I 

Structure #6 fNu//l 

Printed 03-23-2005 Filename: East 4 berms no sed.sc4 



Subwatersbed Hyddogy Detail: 

#3 1 2.500 0.073 0.000 0.000 86.000 M 

c 2.500 

#2 1 2.500 ' 0.073 0.000 0.000 86.000 M 

Peak Runoff 
DWwge Volume 

(ds) (ac-ft) 

cunre 
Mus;< X UHS 

stru sws SWSArea Tmeof MuskK 

# # (hs) Number (ac) (hrs) 

#4 : 2.500 0.073 0.000 O.OO0 86.OOo M I  14.36 0.722 

14.36 0.722 

14.36 0.722 

14.36 0.722 

c 2.500 

c 2.500 

#l  1 2.500 0.073 0.000 0.000 86.000 M 

~~ 1 14.36 0.722 

14.36 0.722 

14.36 0.722 

#5 1 1.000 0.008 0.000 0.000 86.000 M 

c 11.000 

5.74 0.289 

63.18 3.178 

c 2.500 

2.00 20.00 1,000.00 4.240 0.065 
8. Large gullies, diversions, and low 
flowing streams 

i 

14.36 0.722 

_I 

2.00 20.00 1,000.00 4.240 0.065 
gullies, diversions, and low 

flowing streams 

#6 c 11.000 I 63.18 3.178 

Sub watershed 7Zme of Concentration Details: 

8 

Vert Dist. Horiz. D i h  Velocity Time(hrs) 
ut) (ft) UPS) 

stru sws LandFlowConditim Slope ( O h )  # # 

#1 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008 

2.00 20.00 1,000.00 4.240 0.065 
8. Large gullies, diversions, and low 
flowing streams 

1 #I 1 limeofconcentration: 0.073 1 
I #2 1 3.Shortgraapasture 18.00 18.00 100.00 3.390 0.008 I 

#2 1 Time of Concentration: 0.073 

#3 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008 

~ 

#3 1 l i m e  of Concentration: 0.073 

#4 1 3. Shortgrasspasture 18.00 18.00 100.00 3.390 0.008 

2.00 20.00 1,000.00 4.240 0.065 

#4 1 Time of Concentration: 0.073 

I # S - - T S h o r t g m s s  pasture 18.00 18.00 99.99 3.390 0.008 

8. Large gullies, diversions, and low 
flowing streams __ ____ 

#5 1 l ime of Concentration: 0.008 
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Retardance Left Right 

Ratio 
Sideslope Sideslope Slope (YO) sasses 

a 

Freeboard hrniting 

Mutt x I v::gb’ 1 Freeboard Freeboard 

Depth(ft) O/OOfDePth wm) 

Structure Detail: 

1 

Structure #4 (Veoetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

t - - I  

3.0:l 5.6:l 2.0 0, B I 1 .oo I 5.0 

Vegetated Channel Results: 

Stability Stability : Capacity CaPacitV 
9 

aass D w/o a a a  D w/ * aass B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 19.46 ds 19.46 cfs 

Depth: 1.22 R 2.22 ft 1.79 ft 2.79 ft I 
Top Width: 10.47 R 19.07 ft : 15.37 ft 23.97 ft 

Velocity: 3.06 fos 1.42 fm 
X-Section Area: 6.37 sq f t  

~~ 

13.73 sq ft -1 
Hydraulic Radius: 0.593 0.870 I 
Froude Number: 0.69 0.26 

Roughness Coefficient: 0.0486 0.1354 

Structure #3 (Veqetated Channe/) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
I Freeboard urniting 

Sideslope Sideslope Slope (YO) Mutt x i Velocity 
Left Right Retardance , Freeboard Freeboard I Ratio Ratio ; Depth (ft) O/O of Depth f (fps) 

I 3.0: 1 5.6:l 2.0 0, B 1.00 i 5.0 

Vegetated Channel Results: 
Stability Stability , Capacity Capacity 

Class D w/o Class D w/ Class B w/o aass B W/ 
Freeboard Freeboard Freeboard Freeboard 

I Design Discharge: 19.46 ds 19.46 cfs 1 
I Depth: 1.22 ft 2.22 ft 1.79 ft 2.79 ft I 
I Top Width: 10.47 ft 19.07 ft . 15.37 ft 23.97 ft 
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Freeboard ' . Frrebaad 

Velodty: 3.06 fps 

L 

Freeboard Freeboard 

1.42 fps 

Hydraulic Radius: 0.593 

Froude Number: 0.69 

I X-Section Area: 6.37 sq ft I 13.73 sq ft I 
0.870 

0.26 

Retardance Left Right 
Sideslope Sidedope Slope (YO) 

Ratio Ratio a= 

I Roughness C o e f f i t :  0.0486 

Velocity 
Freeboard Freeboard 

Mult x De@h(ft) %ofDepth 

I 0.1354 

Depth: 1.22 ft 222ft 
Top Width: 10.47 ft 19.07 ft 

Structure #2 (Vegetated Channel) 

Triangular Vegetated Channel Inputs: 

1.79 ft 2.79 ft 
15.37 ft 23.97 ft 

Material: Grass mixture 

X-Section Area: 6.37 sq ft 
Hydraulic Radius: 0.593 

13.73 sq ft 
0.870 

I 3.0:l 5.6:l 2.0 D,BI 1.00 I 5.0 

Froude Number: 0.69 
Roughness Coefficient: 0.0486 

Vegetated Channel Results: 

0.26 
0.1354 

Class B w/ 
Freeboard 

Capaaty 

Class B w/o 

Stability 

Class D w/o 
Freeboard Ftwboad I Freeboard 

1 Design Discharge: 19.46 cfs I 19.46 d s  I 

I Velocitv: 3.06 fc6 I 1.42 fm I 

Structure #I  (Vegetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

Retardam 1 Freeboard Freeboard Left Right 
Sideslope Sideslope Slope ("10) Mult x 

Ratio 1 Oepthm Yoof Depth (*D) 1 (fps) 

I I . -  
3.0: 1 5.6:l 2.0 D, B l  1.00 i 5.0 

Vegetated Channel Results: 

- a  

Printed 03-23-2005 Filename: East 4 berms no sed 1000.~~4 



Stability stability 

a= D w l  a w  D WIO 
Freeboard . Freeboard 

Design Discharge: 19.46 cfs 

Depth: 1.22 ft 2.22 ft 

0 
Qpadty CaPadtY 

a= B w/ a s  B WIO 
Freeboard Freeboard 

19.46 cfs 
1.79 ft 2.79 ft 

~~ 

Roughness Coefficient: 0.0486 I 0.1354 

Velodty: 3.06 fps 

X-Section Area: 6.37 sq ft 
Hydraulic Radius: 0.593 

Structure #5 (Nonerooibfe Cbannelj 

Trapezoidal Nonerodible Channel Inputs: 

1.42 fps 

13.73 sq ft 
0.870 

Material: Plastic 

Left Right 

Width (ft) Ratio Ratio 
Bottom Sideslope Sideslope Slope (YO) Manning's n 

Freeboard Freeboard Freeboard 

Depth (It) YO of Depth Mutt. x 

I 18.00 3.0: 1 3.0:l 12.0 0.03901 1.00 1 
Nonerodible Channel Results: 

85.64 cfs 

Top Width: 21.19 ft 27.19 ft 
Velocity: , 8.21 fps 

X-Section Area: 10.43 %I ft 

Hydraulic Radius: 0.488 

Froude Number: 2.06 

Structure 86 /Null) 
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Discharge Peakflow 
Ids] P e r i i h s ]  
37.0 1.5 

P550 fnQ0411 
'velacky(fpr) Area(sgR) Hy&autic Norma! 

R&r[ft] O& [ft] 
6.94 533 a41 0.47 

I I I I 

LINER RESULTS Not to Scale 

I I I 



Discharge 
[cfrl 
63.0 

Peak Flow velocity (fptr Area [sq.ft) Hydraulic Normal 
Period hsl fl-ftl Depthflt) 

1.5 7.10 8.88 a42 a46 

BendRadnu 
[H) 

200.0 

3.0 Wtdth-18.aok 3.0 Length SuperEkvdon 
Protection [ft) Depth [rt] 

5.4 a6 



Discharge 
[dsl 
14.4 

Not to Scale 

Peak Flow Velocity [fps] Area (sgft) Hydraulic Normal 
Periid (h~tl Radus[ft] Depth [ft) 

20 5.41 2 66 0 30 0.79 

Bend Radiur 
[R] 
5.0 

Length Super Elevahm 
Protection [ft] Depth [R] 

9 6  2 0  



Discharge Peak FLOW Velocity [Ips} Area (fpft) Hychdk N o d  
, Ids1 Period[hrt] Radhtt[H) Depth [ f t )  

14.4 20 B. 68 1.66 0.1 1 a1 1 

.. 

LINER RESULTS Not to Scale 



CONSTRVCTKW CONTROL POINTS EAST CHPJOlEL 
POINT 
W E R  

w1 

w2 
W 3  

w4 
w5 
1 6  
w7 
W 8  

w9 
WlO 
W l l  

w 12 
w 15 
W 14 

W l S  

1:: 
wla 
W19 

w20 
w21 

NORTH 
COORDINITE 

14 1796.3 
741800.9 
741174.9 
741173.0 
14 1763.4 
147763.8 
141746.8 
141745.0 
7411 16.2 
141719.2 
747699.8 
14 1109.0 
141694.6 
741101.5 
141660.2 
141690.0 
741652.1 
141662.4 
147634.1 

147700.6 
141652.2 

EAST 
COORC8NATE 

2080845.4 
2080868.5 
2080854.6 
2080864.4 
2080837.0 
2080816.5 
2080849.2 
2080859.0 
2080850.2 
2080859.7 
2080835.7 
2080883.0 
2080863.1 
2080870.4 
2080889.2 
2080939-9 
2080931.7 
2080940.0 
2080982.9 

2081080.3 
2081038.4 

MSIGN 
ELEVATION 

6040.0 
6040.0 
6026.0 
6026.0 
6030.0 
6030.0 
6024.0 
6024.0 
6022.0 
6022.0 
6028.0 
6024.0 
6020.0 
6020.0 
6020.0 
6020.0 
6010.0 

6010.0 
6010.0 

601 0.0 
5998.0 

POINT 

w22 
W23 
124 

W25 
W26 
W27 
W28 
W29 
WSO 

W31 

W32 
w33 

w54 
WJ5 
WS6 
w37 
W58 
w59 
W40 
W41 
W42 

MAlsER 
NORTH 

COORDINATE 
14 1662.2 
747638.5 
141641.1 

141555.6 
14 1592.2 
747580.2 
147586.1 
141529.6 
747536.5 
147509.6 
147549.1 
741506.4 

741514.6 
747463.4 
141473.1 
747459.8 
141469.8 
141452.3 
141415.1 
141454.8 
741472.9 

EAST 
COORWUTE 
2081 038.8 
2081 083.4 
2081088.4 
2081 141 .O 
2081215.8 
2081161.9 
2081 169.5 
2081205.5 
2081 21 2.8 
2081 189.1 

2081231.0 
2081230.1 

2081236.4 
2081326.9 
2081 329.4 
2081567. 8 
2081368.0 
2081410.3 
2081415.9 
2081431 .8 
2081446.2 

DE- 
ELEVATION 

5998.0 
5992.0 
5992.0 
5990.0 
5990.0 
5980.0 
5980.0 
5912.0 
5972.0 
5980.0 
5980.0 
5968,O 

5968.0 
5956.0 
5956.0 
5954.0 
5954 - 0 
5954.0 
5954.0 
5952.0 
5952.0 

POINT NORTH 
NLlYBEA CM)RMNATE 

Et 748005.4 
€2 7479989 
€3 147985.6 
E4 747977.2 
E5 747973.9 
E6 747970 
E16 747941. 7 
E17 747943.9 
E24 747929.8 
E27 747923.2 
€51 747915.9 
€35 747907 
E 3 8  747900.2 
E44 7478881 
€55 747864.6 
E58 747656.5 
E61 747853.2 
E65 747840.9 
€71 747826.4 
E75 747821 
€92 747775.2 
€93 747774.2 
€103 717747.2 
E106 747742.8 

EAST 
COORDMATE 
2082561 
2082578.1 
2082521 - 7 
2082555.7 
2082573.4 
2082594. 4 
2082574 
2082556.4 

2082562 2 
208261 7.8 
2082556.2 
2082600. 5 
2082586.9 
2082622. 7 
2082606.8 
208264a 5 
2082597.8 
2082659.1 
2082622 
2082648.6 
2082650.6 
208261 3 
2082659.9 

208257a 9 

M90( 
ELEVAliON 

6008.4 
6006.8 
6005.6 
5994.1 
5994.1 
6001.2 
5990.5 
5990.5 
5988.1 
5 9 8 8  1 
5991.1 
5991 
5983. 5 
5983. 3 
5978.5 

5982.1 
5982. 5 
5973.7 
5973.7 
5967.7 
5967.7 
5969.8, 
5968 

5 9 7 8  5 

.... .... C W L  &#;MIEN1 (TO BE MTERYDSD) ---:::--- . ._ . ........ LEGEND 

EAST DESIGN CURVE Lt 0 CONTROL POINT 

. . _  . 
.._ -._ .._ - _ _  

. 

-..__ - 
..... .... .... .... . . . . . . . .  OIVERSION BERM CHANNEL t4 - - - - - - - . .: . .  

,_.. : . > . . . . I .  -.. 
-. CONSTRUCTION CONTROL POINTS EAST CHNUEL 

.... POorT NOATH 

L I M I T  OF WASTE 
NWBER COOROWATE COOROWATE ELEVATtON 
El 27 747692.6 

2082589.1 6.00 STATION NWER El W 747680.2 2082640.6 5959.6 
E l  36 747675. 4 2082557.4 5965. 7 

E l  41 747664.4 2082624.2 5954.5 
E152 747642.3 . 2082619.6 5954.6 
El54 747641.3 2082587 -49.7 

-.-.-.- START: 
5964. 5 TC - 

P I  - 
CT .- 
R -  EI sa 747672.9 208260a 3 5954. 5 

I FINAL COPY _..___ _ _  - 
El 57 7476.34. I 2082551.9 5954.5 
E l  59 747629.8 2082600.9 5949.7 

E175 747603 2082494.5 5947.8 
El 79 747598.3 2082574.3 5946.6 
El 82 747594. 5 2082563.2 5943. 7 
E l  86 747590. 5 2082441.8 5948.7 
El99 747572.6 2082504.4 5936.5 
E202 747568.8 2082405.9 5946.7 

E172 747608.4 2082552 5943.7 

4 
I 

E206 747561.2 2082525 5938.8 N 

120 - 
E221 747537.5 2082456.1 59H) 
E228 7 4 7 5 2 5 5  2082477 5951.8 
€250 747522.5 2082466.2 5950 
€254 747505.2 2082387.9 
E255 747506.7 2082441. 7 

€257 747491.4 208241 0.1 
E256 747495.4 2082300.1 0' 60 

E l  16 74771 7.4 2082625.4 5960.5 
ROUP~CAD\ROCKY~FLATS\01f~2005\SurfWoter\Surf010rev.dqn Date: 5-19-2005 
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a 

B K K F U  WITH RFA 
AN0 COMPACT 

Nf f i  C125 
EROSION MA NLEX CEMnDCE TEMPORARY CHEW-DAM 

%TALL PER MANUFACTURERS RECOWEM)ATIONS (SPECIFICATION 02228) 
CHECK-ON SPACIPIG: UO'MAX MVERSlON BERMS 1 2 3 

EROSION MAT 20WYAX DIVERS#)N BERU 6.i.6.7 
COVER FLL NAG C U 5  OR EOUVALENT EROSION 

EXISTING GRADES DISTANCE AND 
OVERLAP PER 

OF MVERSION ORPINAGE 
COVER. INSTALL 

ANUFACTURERS 

DIVERSION BERM RECOMENDATWNS MANUFACTURERS 

CHANNEL CONTROL POW1 (TYP) 
SEE DRAWPK; 006 

NOTE: IN AREAS OUTSIDE OF THE WASTE "FOOTPRINT" COVER Soll  MAY BE 
LESS THAN ~ ( m  TRANSITION AREAS) OR NO COVER SOIL 

DIVERSION BERM (SECTION) 
NTS 

COVER SIDESLOPE/ 
CHANNEL SIDESLOPE I COVER SLOPE 

\ 

CHANNEL 
BOllOY 

CHANNEL 
SIDESLOPE 

/ 

REGRADE I VAR I ES I 
S a z Q N  

NOTE: NAG P550 OR EOUlVALENT EROSION MAT ON CHANNEL BOTTOM 
AND ALL SIDESLOPES. INSTALL ACCORDING TO MANUFACTURER'S 
RECCOUENDAT IONS. 

PERMANENTIGRASS LINED CHANNEL DETAIL (SECTION) 
NTS 

\ 

1' TOP 

DNERSION BERM AT RIDGE LINE (PIAN VIEW) 
NTS 

EiAlw NOTE: NAG P550 OR EOUVALENT EROSION MAT ON CHANNEL BOTTOM. CHANNEL SIDESLOPES. 
D O W N U O P E  CHANNEL BOTTOM. AND DOWNSLOPE C H N E L  SNSLOPES. 
NAG C125 OR EWVALENT ON COVER SLOPE. 



EAST CHANNEL. 
SLOPE: 12% 

_- , ,. ,: . _. 
, ' . 

. .  
~. . 

LEGEND 
--- - - - - . DIVERSION BERM 

CHANNEL 

- .. END CHANNEL 



ENGINEERING CHANGE REQUEST 

PROJECT 
JOB NUMBER 
LOCATION 

Cover Original Landfill ECR NO. 003 
TO1 13090 PAGE 1 OF 2 
RFETS ECR DATE 5/24/05 

REPLY DATE 5/25/05 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Buttress LOCATION Rocky Flats OLF 
DRAWING NO. SPEC. NO. 02221-0983 

CHANGEREQUESTED 

Change Buttress Fill Placement testing requirements as per attached page 

REPLY REQUIRED BY 5/25/05 

SCHEDULE 

'~ NO IMPACT 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP SIG 

X LABOR 
X MATERIAL 

~~ 

INFORMATION TO CONTRACTOR 

Gwe/h,cl RESPONSE TO CHANGE REQUEST 



SPECIFICATION 0222 1-0983 
Section 3.06 BUTTRESS FILL PLACEMENT 

8. Where density testing is required by the Specifications, P;thPmuclear density 
K e s t  methods will be used for the field testing 
of the in-situ dry unit weight and moisture content of the in-place, compacted fill. 
One additonal nuclear density test (ASTM D 2922) will be performed by the QA team using: a 
different nuclear density gage I1’ 1 1 w 
and 
one laboratory moisture content (ASTM D 2216) test will be conducted per 
20 nuclear density tests (ASTM D 2922) to calibrate the results of the nuclear 
density meter. All nuclear density gages will be calibrated as per manufacturer’s 
recommendations. If consistent calibration is demonstrated, frequencies may be 
reduced. Allowable moisture and dry density correlation deviation limits are 
presented in the Specifications. Any discrepancies between test results will be 
resolved by the QCSM and the Site Quality Assurance Manager (SQAM). 

I 



. 

ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill ECR NO. 005 
JOB NUMBER TO1 13090 PAGE I 

LOCATION RFETS ECR DATE 5/18/2005 
REPLY DATE 5/19/2005 

TO Randy Thompson COMPANY Earth-Tech 
SU 6 JECT Drain Rock Thickness Acceptance LOCATION Rocky Flats OLF 
DRAWING NO. SPEC 02222 SPEC. NO. 

CHANGE REQUESTED 
Insert into SPEC 02222 - Drain Rock PART 3 EXECUTION 
3.02 DRAIN ROCK MATERIAL 
C Measurement 
The thickness of the drain rock layer shall be the average thickness of all the survey 
measurements with no single measurement less than 0.8-feet thick. 

POTENTIAL IMPACT I 
NOTICE I 

REPLY REQUIRED BY 6/10/2005 

SCHEDULE 

MATERIAL 
NO IMPACT 
OTHER 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP SIGNATURE DATE 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 
This modification is approved. The average of all survey points will meet the I-foot thick design 
with a tolerance at any individual point of -0.2 feet. 

. 



ENGINEERING CHANGE REQUEST 

/ OF 
PROJECT Cover Original Landfill ECR NO. L3 
JOB NUMBER TO1 13090 PAGE 1 
LOCATION RFETS RFI DATE 6 - 1  . j - ~ f  

REPLY DATE -/7-0c 

TO COMPANY 
SUBJECT w - -  ClC Q A A C  LOCATION 0 - a  &-&f& 
DRAWING NO. SPEC. NO. 0 z . k ~  

r 

U 

CHANGE REQUESTED 

c 

REPLY REQUIRED BY 

ATURE 

SCHEDULE l- LABOR 
A DELAY IN THE PROGRESS OF THE PR&CT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

MATERIAL 
NO lMPACT 
OTHER DATE 

INFORMATION TO CONTRACTOR 

"3/%5 
DATE, I 



0 

a 

a 
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ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill 
JOB NUMBER TO1 13090 
LOCATION RFETS 

ECR NO. a07 
PAGE 1 OF 7 
RFI DATE 6 - / 7 - 0 T  
REPLY DATE 6 -zO -oC 

COMPANY 
LOCATION 
SPEC. NO. 

NOTICE 
8 SCHEDULE 
P LABOR 

REPLY REQUIRED BY 6 -20- 
A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. w CONTRACT REP SIGNATURE 

12 MATERIAL 
NO IMPACT 

DATE OTHER 

INFORMATION TO CONTRACTOR 



HYGROSCOPIC MOISTURE FOR MINUS 114 
WL Soil & Tme (Bm) 

Dry S d  & T u c ( g m )  

Tsre Wclght(gm) 

Moisture Cowsot(%) 

SIEVE SAMPLE 

IS 11* MATERIAL SIEVE 

Tlrr Weight 

T c d  P 

MOMH ANU YEAR 

PROJECT NAME 

PROJBCTNUMBER. 

SAMPLE ID: 

TYPE 

Dncriptbn 

USCS 

LL TEST BY 

PL DATESET UP 
PI REVIEW BY 

88.61 

~. . .. 

ficr El 4.47 6.93 

WBICHT OF SAMPLE WED FOR HYDROMBIFR TPST 
Wr of S.mple W d  or Dry ( ~ m )  

0.035 3.52 

33 I Colder Associates Inc. 



TABLE 2 
KAISER HILLROCKY FLATS FIELD AND LAB 

RIGID-WALL COMPRESSION 
053-2203-0001 

CONSTANT-HEAD PERMEABILIN 
10-INCH DIAMETER CELL 

Project Title: Kaiser Hill/Rocky Flats Field and Lab Boring: 
.Project Nu'mber: 053-1203 -0001 Sample: DR4 
Date Tested: 611 3/05 Depth: - 

Sample Setup 
Initial Sample Height, in 10.504 

Sample Area, in2 78.54 
Wet Sample Weight, g 21,147.8 
Wet Sample Weight, Ib 46.63 
Dry Sample Weight, g 21,083.7 
Dry Sample Wei&t, lb 46.49 

Mold Diamet&, in 10.00 

Initial Sample: 
Moisture Determination . 

Tare 
Wet Weight and Tare, g 
Dry Weight and Tare, g 
Tare Weight; g 
Moisture Content, YO 

M32 
864.60 
862.30 
105.68 

0.3 

Initial Sample Density and Void Ratio 
Specific Gravity' 2.70 Final Sample Height, in 10.303- 
Initial Sample volume, tt' . 0.477 Final Sample Volume, ft3 0.468 

Final Sample Density and Void Ratio 

Initial Wet Density, Iblfl' 97.7 Final Dry Density, lb/f13 99.3 
Initial ~ r y  Density, lb/fi3 97.4 Final Void Ratio 
Initial Void Ratio 0.73 

0.70 

NOTES: . 'Specific Gravity = Assumed Value 

JUNE 2005 GOLDER ASSOCIATES INC. 053-2203-0001 



053-2203-0001 
June05 

PARTICLE SIZE DISTRIBUTION & ATTERBERC LIMITS 
ASTM D421, D422, D4318 

I 

I F E  I sdl OT Clay Fine I Come I M&m CCrISC 

FINES SAND COSBLES GRAVEL 1 I Particle Size Particle Size 

C m 

3 

DESCRIPTION: Brownish yellow ( I O  YR 6/6) poorly graded gravel TECH MKS 
DATE 6/13/2005 

REVIEW ME 
USCS: GP 1 

339 Golder Associates Inc. 



Mom, AND YEAR 

PROJECT N A M E  

PROJECT NUMBER: 
SAMPLE ID: 
TYPE 

D - C r i p t b "  

USCS 

TFSTBY 
DATE SET ur . 
REVIEWBY 

86.00 

8.12 

Colder Associates loc. 



0 Project Title: 
Project Number: 
Date Tested: 

Sample Setup 
Initial Sample Height, in 
Mold Diameter, in 
Sample Area, in’ 
Wet Sample Weight, g 
Wet Sample Weight, lb 
Dry Sample Weight, g 
Dry Sample Weight, Ib 

TABLE 1 
KAISER HILUROCKY FLATS FIELD AND LAB 

053-2203-0001 
RIGID-WALL COMPRESSION 

CONSTANT-HEAD PERMEABILITY 
IO-INCH DIAMETER CELL 

Kaiser HiWRochy Flats Field and Lqb 

611 3/05 
053-2203-000 I 

Boring: 
Sample: DR-3 
Depth: - 

Initial Sample: 

Tare 

Wet Weight and Tare, g 
Dry Weight and Tare, g 

10.6292 Moisture Determination 
10.00 
78.54 

2 1.7452 
47.95 Tare Weight, g 

2 1,667.1 Moisture Content, % 
47.78 

Initial Sample Density and Void Ratio 

Specific Gravity’ 2.70 
Initial Sample Volume, rt’ 0.483 
Initial Wet Density, Ib/f13 99.2 

Initial Void Ratio 
Initial ~ r y  Density, 1b/f13 98.9 

0.70 

Final Sample Density and Void Ratio 
Final Sample Height, in 
Final Sample Volume, A’ 
Final Dry Density, Ib/fl’ 

Final Void Ratio 

M93 
854.20 
851 S O  
102.20 

0.4 

10.378 
0.472 
101.3 
0.66 

NOTES: ‘Specific Gravity = Assumed Value 

JUNE 2005 

333 
GOLDER ASSOCIATES INC. 053-2203-0001 



\ 
lay* 053-2203-011 P A R T I C L E  SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

90 

80 

% 70 

.60 
a 

50 

i 
n 40 

g 
30 

20 

I O  

0 
IO00 

0.01 0.00 I I '  0. I IU 

Particle size in millimeters 

I 
I Udmm i Fim I S t h a C b y  

I C a !  Fur IC- i 
FINES GRAVEL SAND 

COBBLES I 
Panick Size Pmicle Size (. 2 u 4 

- 
(mm) X F k  

0.035 3.5 
0.022 33 
0.013 3.1 Fines . 

0.0093 2.8 silt o r a a y  4.47 
0.0066 2.7 
0.0032 2 A 
0.00 I3 2.2 

J LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

S P C  M. LL PL 

I - - - - - 

REVIEW 

DESCRIPTION: Brownish yellow ( I O  YR 616) poorly graded gravel 

uSCS: GP J 



ENGINEERING CHANGE REQUEST 

PROJECT 
JOB NUMBER 
LOCATION 

Cover Original Landfill ECR NO. 008 

RFETS ECR DATE 6/22/2005 
REPLY DATE 6/23/2005 

TO1 13090 PAGE 1 OF 2 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Revegetation LOCATION Rocky Flats OLF 
DRAWING NO. 012A SPEC. NO. 02900 

CHANGE REQUESTED 

Replace erosion mat (NAG C125) with FlexTerra hydromulch erosion in disturbed soil areas 
outside of diversion berms and channels. The NAG C125 and Nilex aeobridae 
will be installed in the diversion berms as shown on Section 1 and NAG P550 will be 
installed in the Channel as shown on Section 2. 

REPLY REQUIRED BY 6/23/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

CONTRACTOR REP SIGNATURE DATE 

POTENTIAL IMPACT 
NOTICE 
- SCHEDULE 
X LABOR 
X MATERIAL 
- NO IMPACT 
- OTHER -. 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 



Original Landfill Accelerated Action 

Design Specifications Division 2 

SPEC-02900-0990 
SEEDING 

Revised 7/7/05 

APPROVED APPROVED AS CORRECTED 

NOT APPROVED REVISE AND SUEIMIT 

APPROVAL IS FOR CONFORMANCE TO TljE SITE DESIGN PRXESS AND WTH THE 
DESIGN CONCEPT OF THE CALCULATIONS. PLANS. AND SPECIFICATIONS. 

PROJECT CHIEF ENGINEER DATE 



PART1 GENERAL 

SPEC-02900-0990 
SEEDING 

1 -0 SUMMARY 

A. The vegetation requirements for seeding shall be as described in the plans referenced 
below. All activities performed by the SUBCONTRACTOR shall be in accordance with 
all applicable Federal, State, and local laws and regulations. 

1.02 REFERENCES 

A. The following publications listed below form a part of the Specification to the extent 
referenced. The publications are referenced in the text by basic designation only. Th 
most recent version of the referenced test methods shall be used in all cases. 

I .  American Society for Testing and Materials 

0 

a. ASTM D 2974 Standard Test Methods for Moisture, Ash, and Organic 
Matter of Peat and Other Organic Soils 

2. U.S. Department of Agriculture Federal Seed Act of 9 August 1939 (55 Stat. 
1275) 

The WETS Revegetation Plan (Jan 2004, Rev 2) 3. 

1.03 SUBMITTALS 

A. The SUBCONTRACTOR will prepare the following submittals for review by the 
CONTRACTOR and the QCSM in accordance with Section 01305 SUBMITTAL 
PROCEDURES: 

1. Manufacturer’s Catalog Data: 

Manufacturer’s standard catalog data giving the brand names and catalog 
numbers of erosion control materials, in sufficient detail to demonstrate complete 
compliance with this section. 

2. Manufacturer’s Instructions: I 

The manufacturer’s installation instructions and procedures. 

3. Approval of Materials: 

Material sources and material test results prior to field use. 

Certified copy of seed analysis. 4. 

5. Seed bag tickets. 

SPEC-02900-0990- 1 
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1-04 

1.05 

CONSTRUCTION QUALITY ASSURANCWQUALITY CONTROL 

A. The SUBCONTRACTOR shall abide by all qualification and submittal requirements of 
the QNQC Plan and the Work Control Document(s) (WCD). 

The work will be monitored and tested at the appropriate frequencies in accordance with 
the requirements of the approved QNQC Plan. 

B. , 

DELIVERY, STORAGE, AND HANDLING 

A. Delivery 

Material used for seeding, such as seed, fertilizer, haystraw, haystraw bales, blankets, 
etc., shall be inspected upon arrival at the job site. 

I 

B. Storage 

Seed shall be protected from any drying, moisture or contamination by detrimental 
material upon delivery and when being stored. 

PART 2 PRODUCTS 

2.01 SEED 

A. The pure live seed (PLS) mixture to be used shall be as follows: 

1.  Seed Mixture: 

a. The seed is to be ordered as PLS. 

b. The seed must be certified weed-free. 

C. Seed is to be ordered and bagga separately by species (i.e., the seed 
company should deliver all the seed in separate bags by species). This 
allows Site ecologists to examine the seed for punty prior to seeding. 

d. Seed bag tags will 'be pulled off the bags and provided to the 
CONTRACTOR. 

C S e e d  mix (Note: Because the seed will be 
. .  B. 

hand-broadcast, this seed mix is double the RFETS revegetation tlpplication rate for hillside slope areas):: 

Species Lbs PLS / acre 
Thickspike wheatgrass, Critana 1.46 
Western wheatmass, Amba 8.34 
Slender wheatmass, San Luis 5.44 
Sideoats mama. Vaugn 2.98 
Blue mama. Hachita 1.48 
Buffalo Grass. Texoka 9.68 
Green needle. Lodorm 2.42 
Total Ibs PLS per acre 31.8 



0 2.02 NUTRIENT AMENDED SOIUTOPSOIL 

Property 
Tube Diameter 

MassNnit Length 

A. 
f?+iii+Nutrients may be added t o  the FlexTerra as per miinufxtures recommendation. 

Test Method h&ishValue 
Measured 
Measured 1.0 Ib/ft 

B B  
. .  . .  

2.03 SOIL EROSION CONTROL MATERIAL AND STAPLES 

A. Erosion control materials shall conform to Section 02228 EROSION CONTROL 

1. Synthetic Erosion Control Materials shall be North American Green C3SO and 
PSSO or equivalent. 

2.- Degradable Erosion mat shall be North American Green CI 25 
M B N ,  or eqivalent. 

3 .  - .  -? Straw for crimping shall be certified as weed and pest free according to 
the Colorado Weed Free Forage Act.Ba& 

4. Fiber Ffiltration Ttube shall be Terra-Tubes@ TT965P as manufactured by 
Profile Products, LLC (or similar) and shall conform to the following property 
values: 

5 .  The Fflexible Ggrowth Mmediumm (FGMw) shall be a hydraulically- 
applied, flexible erosion control blanket composed of long strand, 
thermallv processed wood fibers,'crimped. interlocking fibers and 
performance enhancing - additives. The FGM requires no curinp period and 
upon application forms an intimate bond with the soil surface to create a 
continuous, porous, absorbent and erosion resistant blanket that allows for 
rapid germination and accelerated plant growth. 

The FGM shall be Flexterra (or equivalent)w- 
-and shall -be applied at a rate of 2,500 to 
3,500 pounds per acre/?""". 

PART3 EXECUTION , 

3.01 SEEDING AND EROSION CONTROL 

0 
SPEC-02900-0990-3 

I 
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A. General Erosion Control (Top of landfill and buttress): This section applies to areas of 
the landfill where permanent and degradable erosion mat- is not required. namely 
the top of the landfill (outside the diversion berms) and the top of the buttress. Seeding 
and erosion control will take place per the current R E T S  Revegetation Plan with the 
following modifications: 

I )  Humic bottom alluvium (excavated from the buttress area) will be incorporated into 
the RFA cover soil as per Buckner memo. 

2) The RFA cover soil will be disced or ripped as needed to mkkke-compensate  for 
oversompaction due Io construction eauipment IrJffic. 

3) Straw crimping will be implemented in all areas not covered by erosion matting 
(C125BN. P550, or C350). Crimpinp will be performed V . first 
perpendicular to the slope, and then cross-slope (along contour lines). 

4J-Broadcasr seed prior Io straw crimping. 

5 )  Flexterra spray-on flexible growth medium (or equivalent) will be applied at a rate of 
approximately 2.500 to 3.000 Ibdacre to all seeded areas in accordance with 
manufacturers instructions to  provide a seedbed for germination. 

6) After seeding and application of erosion protection, no vehicles or  equipment will be 
allowed on the cover without specific authorization from the RM. 

A B .  Permanent Erosion Control (- hannels, and buttress sideslope): 

1) The bottom area of the channelere will be ripped o r  disced as needed to enhance 
seed growth. 

-aced on the south :ace of the buttress fill and graded with a D6 
LGP or similar equipinent to minimize overcompaction. 

33J-ApproximateIy- eF 2-inches of bottom alluvium (excavated from buttress 
area) will be placed on the surface of the Rockv Flats alluvium in the following 
critical erosion areas: in the- bottom of the channels and on  the buttress sideslope. 
This bottom alluvium will be placed prior to installing P550 or  C350 erosion matting. 

L 

I 3 j 4 4 A  B G R E L G P  dozer (- r equivalent equipment) will be 
used to grade -the 2-inches of bottom a l l u v i u m t o  
minimize overcompaction. 

+%Seed will be hand broadcast due to safety issues of using equipment on 
SlOpeSeefRts.  

I 5)6) Permanent e r o s i o n  mat will be placed and stapled per manufacturer’s 
recommendations and as shown on the DRAWINGS. NAG P550 (or equivalent) will 

SPEC-02900-0990-4 
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0 

I be installed on the channel bottom and sidesloms. NAG C350 (or equivalent) will be 
installed on the buttress sideslope. 

Q X N o  vehicles or equipment will be allowed on the berms or in the channels without 
specific authorization from the RM. 

- .  C. P D i  . .  . .  vers ion Berms j 

1) A Dh LGP dozer ( o r  equivalent equipment) will hc. used to grade and construct the 
di vC.I-&ii herins IO miniinize over-compaction. 

2) Seed will he hand broadcast due to safetv issues of usinc. equipment on berms. 

3) Erosion mat (NAG C I  25 BNJ or equivalent) will be placed per manufacturer’s 
recommendations and as shown on the DRAWINGS. 

4)  Temporary checkdams (Nilex Gedridge or equivalent) will be installed as per 
manulrcturers recommendations and as shown on the DRAWINGS. 

5) N o  vehicles or equipment will be allowed on the berms or in the channels without 
specific authorization from the RM. 

D. FLEXIBLE GOWTH MEDIUM 
I ) Strictly comply with manufacturer’s installation instructions and 

recommendations. Use approved hydro-spraying machines with fan-type 
nozzle (50-degree tip). To achieve optimum soil surface coverage apply FGM 
from opposing directions IO soil surface. 

2) Erosion Control and Revegetation: - 

Step One: Apply seed, fertilizer and other soil amendments with small 
amount of -GM for visual-metering. 
Step Two: Mix 50 Ib of FGM per 125 gallons (23 k w  f water; 

confirm loading rates with equipment manufacturer. 

E. FIBER FITRATION TUBE 

Fiber filtration tubes (FFTs - Terra-Tubes or equivalent) may be installed 
according to manufacturers instructions to supplkment FGM erosion control. 

SPEC-02900-0990-5 



.. * *  , 

. .  
I .  e- 

R Vb C? I' . .  

***END OF SECTION*** 
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Notes from 6/1/05 Field Visit to Old Landfill 
David L. Buckner, ESCO Associates 

The remediation site at the Old Landfill was visited 6/1/05 to ascertain the nature of salvaged and 
stored topsoil material and its potential use in the reestablishment of a plant growth medium on 
the Old Landfill cover. The East’stockpile consisted of material removed from a strip adjacent to 
Woman Creek. Included were small cobbles (40% volume) in a matrix of dark, organic enriched 
sandy clay loam (USDA texture). This material would be best used as a subsoil (Le. not placed 
as the top layer). Because of its fine texture, the relatively high soil moisture storage capacity of 
this material could best be used best in a position beneath another material that itself had a 
higher infiltration rate and an ability to accept moisture then retain it briefly as it moved down into 
the sandy clay loam. 

The west stockpile consisted of very dark and apparently favorable material that had a loam 
(USDA) texture. This soil will serve very well as a topdressing layer, functioning as the moisture- 
accepting layer. 

Use of matting: The CA350 matting that includes the 3dimensional plastic mesh and will be 
used on the lower slope edges should have a soil cover a few inches thick over it. Mat used 
upslope (125 BN) should be placed on the surface. 



ENGINEERING CHANGE REQUEST 

REPLY REQUIRED BY 7- 7-05 

PROJECT 
JOB NUMBER 
LOCATION 

POTENTIAL IMPACT 
NOTICE 

Cover Original Landfill 
TO1 13090 
RFETS 

ECR NO. 00 9 
PAGE 1 OF 10 
RFI DATE 7-6-05 
REPLY DATE 7 ‘ 7 - 6  

SCHEDULE 
LABOR 

2 MATERIAL 
NO IMPACT 
OTHER 

I- A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

DATE 

INFORMATION TO CONTRACTOR 

7/7/03 
DATG / 

* 
/” 



.ci.nSA TEY 

833 Parfet Street Lakewood, Colorado 8021 5 (303) 232-8308 Fax: (303) 232-1 579 

Specimen ID 

NG0986659 (Non-Woven G.T.) 
2.41487 (Non-Woven G.T.) 

2.41487 (Non-Woven G.T.) Re-Test 
NG0986659 (Non-Woven G.T.) Re-Test 

June 28,2005 

Puncture 
(Ibs) 
125.7 
121.9 

123.9 
b 110.1 

Mr. Bruce Marshall 
Tetra Tech - RMC 
1900-S. Sunset Street, Suite 1-F 
Longmont, CO 80501 

Specimen ID Permittivity Permeability 
(SeC.-') ( c d s e c . )  

NG0986659 (Non-Woven G.T.) 2.13 0.38 
2.41487 (Non-Woven G.T.) 2.01 0.39 

RE: WETS-OLF Construction QA 
Project # I  9-4886.002.00 

Flow Rate 

159 
150 
175 

(gpdft.3 

Dear Mr. Spitzer, 

Thank you for choosing Advanced Tern Testing, Inc. for your geosynthetic testing needs. 

NG0986659 @on-Woven G.T.) Re-Test 

Per your request, we have completed the analyses pertinent to the recent testing campaign 
relative to the above referenced project. The following is a table providing a summary of the 

0.36 2.35 
I 151 

various conformance testing. 



I ( U S .  standard sieve size) (mm) Specimen ID 

DHL shipping had lost original samples shipped to Precision Labs for the'Permeability and 
Apparent ,Opening Size. Therfore, it was neccessary to resubmit the samples. You will not be 
charged for any standards that were re-tested. 

, NGfYft6659 (Yoh-Wp>*en G T ) 1 100-1A0 

Should you have any questions or require additional information please, feel fiee to give us call. 

2.1 >!? J 

Sincerle y, 

2.4 1487 won-Woven G.T.) 
NGO986659 (Non-Woven G.T.) Re-Test 

Sharon Roberts 
Geosynthetic Division Manager 

100-140 0.147 
70- 100 0.165 



I 

J 

(bsSAlNlT AREA (EROSION MATTING) 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 
SAMPLE OESCRIPTION 

TRM 1 

1 

06-23-05 JTR 

MASSlUNIT AREA DETERMINATIONS 
sample Lensth (in) 8.050 

Sample Area (ut?) 207.74 
W U n i t  Area (gms/rn2) 421.7 
Mass of Sample (gms) 8.76 

Sample Width (in) 4.000 

Average MasslCInit Area (5 Samples) (gmslmf) 
Average YasslUnit Area (5 Samples) (ozlyd') 

ROLL NO. 
LOT h0. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 
SAMPLE DESCRIPTION 

TRM 1 

2 

06-23-05 JTU 

8.000 
4.050 
209.03 
388.5 
8.12 

MASSNNIT AREA DETERMINATIONS 
Sample Length on) 7.930' . 
Sample Width (in) 4.000 
Sample Area (cm') 204.64 
MassAJnit Area (gms/m*) 387.5 
M a s s  of Sample @ms) 7.93 

Average MasslUnit Area (5 Samples) (gmslm') 
Average Allasdunit Area (5 Samples) (odm 

TRM 2 

1 

06-23-05 JTR 

TRL 2 

2 

06-23-05 JTR . 

Data entered by: 

FiName: 
DataCMkf3dby.JW- 

TRM 1 

3 

06-23-05 JTR 

8.100 
4.080 

21 3.21 
492.9 
10.51 

8.050 
4.1 10 

213.45 
498.5 
10.64 

442.4 
13.1 

TRM 

3 

06-23-05 JTR 

8.100 
4.070 

212.69 
490.4 
10.43 

454.4 
t3.4 

TUM 1 

4 

06-23-05 JTR 

8.050 
4.080 

21 1.90 
484.7 
10.27 

TRf 2 

4 

06-23-05 JTR 

8.000 
4.000 

206.45 
504.2 
10.41 

06/23/2005 

ADVANCED TERRA TESTING, INC. 

TRM 1 I 
5 I 

06-23-05 JTR I 

7 -970 
4.020 

206.71 
424.3 

8.77 

TRI 2 

5 

06-23.05 JlR 

7.980 
4.050 

208.51 
391 -3 

8.16 



LOCATION: Rocky Flats ULF PROJECT: 
NG0986659 ROLL NO. NG0986659 NG0986659 NGO986659 NG0986659 

LOT NO. 
SAMPLE NO. 1 2 3 4 5 
ROLL IDENTIFICATION 
OAT€ TESTED 06-09-05SKL 06-09-05SKL 06-0405SKL G6-09-05SKL 06-09-05SKL 
SAMPLE DESCRIPTION Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

MASSRlNlT AREA DETERMINATIONS 
Sample Length (in) 7.990 8.010 7.980 8.060 8.020 
Sample Width (in) 4.030 3.990 4.020 4.060 4.040 
Sample Area (an') 207.74 206.19 206.96 211.12 209.04 
MassRlnit Area (gmdnf) 327.8 260.4 252.7 333.5 259.3 
Mass of Sample (grns) 6.8 1 5.37 5.23 7.04 5.42 

Average M W n i t  Area (5 Samples) (gmslm.) 
Average MassRlnit Area (5 Samples) (w) 

286.7 
8.5 

R O i i  NO. 2.41487 2.41487 
LOT NO. 
SAMPLE NO. 1 2 
ROLL IDENTlFlCATlON 
DATE TESTED 06-09-05sKL . 0609-05sKL 
SAMPLE DESCRIPTION Non-Woven G.T. Non-Woven G.T. 

MASSNNIT AREA DETERMINATIONS 
sample Length (in) 8.010 8.010 
Sample Width (in) 3.960 4.010 
sample Area (arr') 204.64 207.23 

r u b s  of %"$.e @ms) 5.44 5.10 
MassNnit Area @ms/m') 265.8 246.1 

Average MassRlnit Area (5 Samples) (gdf r? )  
Average MassNnit Area (5 Samples) (0- 

b 

SR Date: 
Date: b/Q/&< 
l lWWG24 

2.41487 

3 

06-09-05 SKL 
Non-Woven G.T. 

7.990 
3.980 

205.16 
2632 
5.40 

270.9 
8.0 

2.41487 

4 

0649-05 SKL 
Non-Woven G.T. 

8.010 
3.970 

205.16 
289.5 
5.94 

06/09/2005 

ADVANCED TERRA TESTING. INC. 

2.41487 

9 
06-0405 SKL 

Non-Woven G.T. 

7.980 
3.960 

203.88 
289.9 
5.91 



ASTM D 5261 
LLkN I.: Tetra Tech-KNIC 

LOCATION: Rocky Flats ULF 
ROLL NO. NG0986659 
DATE SAMPLED 06-14-05 RW 

. SAMPLENO. 1 
R o l l  IDENTIFICATION Re-Test 
DATE TESTED 06-1 6-05 JTR 
SAMPLE DESCRIPTION Non-Woven G.T. 

NG0986659 
06-14-05 RW 

2 
Re-Test 

06-16-05 JTR 
Non-Woven G.T. 

. .  
JOB NO.: 2617-1 1 

PROJECT: 
NGO986659 NG0986659 NG0986659 

06-14-05 RW 06-14-05 RW 06-14-05 RW 
3 4 5 

Re-Test 
06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 

Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

Re-Test Re-Test 

MASSAJNIT AREA DETERMINATIONS 
Sample Length (in) 7.980 8.000 7.970 7.980 8.000 
Sample width (in) 4 .Ooo 3.980 4.000 3.970 4.000 
Sample Area (cm2) 205.94 205.42 205.68 204.39 206.45 
Mass/Unit Area (gmslm2) 278.2 257.5 256.7 246.6 255.3 
Mass of Sample @ms) 5.73 5.29 5.28 5.04 5.27 

Average MassRlnit Area (5 Samples) (gmslm2) 
Average M a s d n i t  Area (5 Samples) (ozlyd3 

258.9 
7.6 

E N , .  2.41 487 2.41487 2.41487 2.41487 241487 
DATE SAMPLED 06-!4-05 RW 06-14-05 RW 06-14-05 RW Ofj-14-05 RW 06-14-05 RW 
SAMPLE NO. 1 2 3 4 5 
ROLL IDENTIFICATION Re-Test Re-Test ReTest Re-Test Re-Test 
DATE TESTED 06-16-05 JTR 06-16-05.lTR 06-16-05 JTR Ofj-lf5-05 JTR 06-16-05 JTR 
SAMPLE DESCRIPTION Non-Woven G.T. NmWoven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

MASSNNIT AREA DETERMlNATlONS 
a m p l e  Length 7:w 8.boo 8.000 7.970 8.000 
Sample W i  (in) 3.990 3.980 3.970 4.000 4.000 

Mass/Unit Area (gmsld) 247.0 228.3 244.0 253.3 2732 
Sample Area (an') 205.68 205.42 204.90 205.68 206.45 

Mass of Sample (gms) 5.08 4.69 5.00 5.21 5.64 

Average M W n i t  Area (5 Samples) (gmslw) 
Average MasslUnit Area (5 Samples) (ozlyd3 

I 249-2 
7.3 

Data entered by: 

FileName: 
D a t a c h e d t e d b F s  

06/16/2005 

ADVANCED TERRA TESTING, INC. 



MASSUNIT AREA (GEOTUCTILE) 
ASTM D 5261 

ZSENT: T& Tech-tXMC. . 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 
SAMPLE DESCRIPTION 

YASSAJNlT AREA DETERNllNATlONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (an') 
MasslUnit Area (gmslmf) 
Mass of Sample (gms) 

1.76780 

1 

06-24-05 JTR 

7.990 
4 .Ooo 

206.19 
251 -7 

5.19 

Average MassNnit Area (5 Samples) (gmdM) 
Average MassIUnit Area (5 Samples) (ozlyd') 

SR Date: 
Date: bl*/OS- 

Data entered by: 
Data checked by= 
FileName: ITMA1 767 

7.990 
4.000 

206.19 
270.6 
5.58 

XM NO.: 2617-1 1 

1.76780 1.76780 1.76780 

3 4 5 

06-24-05JTR 06-2445JTR 06-24-05JTR 

7.960 
3.980 

204.39 
292.1 
5.97 

277.7 
8.2 

7.950 
3.990 

204.65 
270.7 
5.54 

7.960 
4 .OOo 

205.42 
303.3 
6.23 

06/24/2005 

ADVANCED TERRA TESTING, INC. 

1.76780 

2 

06-24-05 JTR 
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P Precision Geosynthetic Laboratories 

June 17,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
.833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: WETS OM Construction QA 2617-fI 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Nonwoven Geotextile sample(s) 
received June 16,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respectbe test@) represented in this report, and Clint agrees 
b indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced ex-t in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the ysical records of each job for 2 years since the receipt of the 

good seam samples am disposed after 2 weeks and conformance samples am disposed 
after 1 month. Should you need us to keep them longer. please advise us in writing. 

If you have any questions or if we may be of further sewice, please do not hesitate to call at 
800-522-4599. 

samples and keep the electronic P le for 7 years. Failed seam samples are kept for 7 years; 

b 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

I Maria Espitia 
Qual i  Assurance 

Enclosure: (Job No. G050522) 

Cora B.-Queja 
Vice President 

1960 North Gilbert Street, Anaheim, CA 92801, TeY 714-520-9631, Fax#114-620-9637 
DCliCZOOORtXW#281 



Precision Geosynthetic Laboratories 

CLIENT: AdVANCED TERRA TESTING INC. 
PROJECT: RFETS Olf Construction QA 2617-1j 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. GOSOSZ2) 

MATERIAL DESCRIPTION: Nonwoven Geotextile 

SAMPLE(S) SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: June 16,2005 DATE REPORTED: June 17,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

WG0986659 
R#24 1487 

09319 
09320 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 

ASTM D4491 
ASTM Q4751 

Perrneabi l iPem-w 
Apparent Opening Size 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6'0 and at 60 2 10% relative humidity prior to test 

TEST RESULTS: 

The test results are summ'rized in Table@) 1 & 2. The units in which the data are reported are 
included ori these tables. 

-L- ..A-* 

4 
J -a+.- .\ 

""&ria ESP-& 
Quality Assurance 

cora B. dueja 
V i  President 

1160 North Gilbert Street, Anaheim, CA 92801, TeW 716620-9631, Fax#714-520-9637 
LXX20WR-81 



TABLE It. 

CLIENT: ADVANCED TERRA TESTING 
PROJECT: RFETS Olf Construction QA 281741 

.- 

Date Received: 6118l2005 QC'd By: mc. 
Date Reported: 6/17/2006 PGL Job No.: GO60522 

PGL Control No.: 9319 Client Sample ID:. R#NQ0986669 

ASTM 04491 
Constant Head 

ASTM 04751 

ASTM 04751 

Permittivity (see.") 

1 



Date Received: 6116l2006 
Date Reported: 611712008 

Client Sample IO: R#241487 

TABLE 2. - 
CLIENT: Advanced Terra Testlng 

PROJECT: RFETS Olf Constructlon QA 2817-11 

QC'd By: ME: . 
PGL Job No.: GO60822 

PGL Control No,: 9320 

ASTM 04491 
Constant Heed 

Material De8CrlptiOn: Nonwoven Qeotextlle 
SPECIMENS 

I 2 3 4 6 8 7 a 9 
METHOD . DESCRIPTION 

ASTM D475 

ASfM 04751 

, . . . . . . .  1i:::::::::::::i:; , . . , . .  j Permittivity (sec.") 
, . , . , . . . 

Pe 



Precision Geosynthetic Laboratories 

June 23,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewmd, CO 80215 

Dear Ms. Roberts: RE: Rocky Flats ULf - Proi #26i 7-i 1 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Nonwoven Geotextile sample(s) 
received June 21,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
resub are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Cl int agrees to limit the liability of 
Precis-m Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respectiwe teSt(s) represented in this report, and Client agrees 
to indemnify and hdd harmless Precision Geosynthetk Laboratories from and against all liability 
in excess of the aforementioned limit 

The test data and all associated project information shall be held in confidence, not to be 
rqoduced except in full and dsdosed to other parties with the authorization of the d in t .  

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic fib for 7 years. Fgiled seam sampIes are kept for 7 years; 
good seam samples am disposed after 2 weeks and codormance samples are disposed 
after 9 month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

.- 

Sincerely, 

PRECISION GEOSYNTHETIC CABORATORIES 
/- 

I Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G050544) 

-- 
Cora 6. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA 92801, TeM 7146204631, Fax#714-520-9637 
DGWW-dl  349 



Precision Geosynthetic Laboratories 

CUENT: ADVANCED TERRA TESTING INC. 
PROJECT: Rocky Hats ULF - Pmj # 2617-11 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6050544) 

MATERIAL DESCRIPTION: Nonwoven Geotextile 

SAMPLES) SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: June 21,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

W241487 
R#NG0986659 

TESTS REQUIRED: 

TEST METHOD 

ASTM 04491 
ASTM Dl751 

DATE REPORTED: June 23.2005 

PRECISION CONTROL NUMBER 

09394 
09395 

DESCRIPTION 

Petmeabili/Permittivity 
Apparent Opening Size 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71 ..S 2 3.6OF) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

.The test resub-are summarized in Table(s) 1 8 2. The units in which the data are reported are 
induded on these tables. 

I 

PRECISION GEOSYNTHWC LABORATORIES 

- ,_.a;.. d.. 

5 

1- - 

Maria Esp-b 
Quality Assurance 

_-.- ' 
c 

Cora 8. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeY 714-620-9631, Fax#114-520-9637 
D c 1 1 2 o O o R ~ 8 1  

- 0  



Date Received: 6/21/05 
Date Reported: 6M310S 

Client Sample ID: R#241487 

c 

TABLE I. 
MATERIAL P W E R I l L  

CLIENT: ADVANCED TERRA TESTING 
PROJECT: ROCKY FIATS ULF PtOj #2617-11 

0 

QC'dBy: 
POL Job No.: G05054A 

POL Control No.: 9394 
Material Description: Non-woven Geotextile 

SPECIMENS 
10 I : : : : :AV$;::::~stl l ; :~~ 

. , . . . . , . . .  . . . , . . . , .  

1 2 3 4 5 6 7 8 9 

:*.: .'.~.'.'.'.'. 
METHOD DESCRIPTION 

. , I . . . . , . ASTM D4491 
Constant Head 

ASTM 04751 

ASTM 04751 



TABLE 2. - 
CLIENT: ADVANCED TEIkRA TESTING 

PROJECT: ROCKY FLATS ULF Pro] #2617-11 

W f  L -~. Date Recelved: 6/21/05 QC'd By: 
Date Reported: 6/23/06 PGL Job No.: GOSOW; 

Client Sample ID: R#NG0986669 PGL Control No.: 9395 
Material Description: Non-woven Geotextlle 

I Constant Head Spec . .  
. .  :Q8 

' ~ ~ ~ E C T I O N  
TO - T ERSE DIRECTION 

Preclslon, Oeos a tic Laboratories 



ENGINEERING CHANGE REQUEST 

PROJECT Cover Original Landfill ECR NO. 10 
JOB NUMBER TO1 13090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 7/7/2005 

REPLY DATE 7/8/2005 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT East Drainage ChannelAccess Rd. LOCATION Rocky Flats OLF 
DRAWING NO. 51 788-008 SPEC. NO. 

CHANGE REQUESTED 

To install the east drainage channel at the OLF, a portion of the existing Buffer Zone access road 
will be relocated around the channel to the east. This relocation will require filling approximately 
50-feet of the SID. The PBA project boundary extends approximately 1 00-feet to the east. 
KH Ecology has approved the road relocation. 

REPLY REQUIRED BY 7/8/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 0 
CONTRACTOR REP SIGNATURE DATE 

POTENTIAL IMPACT 
NOTICE 

SCHEDULE 
LABOR 

X MATERIAL 

TOTHER wetlands 
NO IMPACT 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 

Because this road relocation is outside the scope of work of the Original Landfill Accelerated Action 
Design, and there is no change to said design, a DM signature is not applicable. 

&I.Ue-+I&m m . - f s c e p  U d W  r f  P ! T f - t - - p . a A  

DATE 

?&p 
3-3.0-9s 
DATE 



. .  

Keating, Michael 

From: Carl Spreng [cspreng@smtpgate.dphe.state.co.us] 
Sent: Monday, July 1 1,2005 12:OZ PM 

Randy.Thompson@earthtech.com; Scott.Powell@earthtech.com; 
Moritz.Vera@epamail.epa.gov; John.Rahe@mfgenv.com; Birk, Bob; Keating, Michael; 
Spreng, Carl 
nng-aqui@burnsmcd.com; Ward, David; McQueary, Steven; Larry.bruskin@state.co.us 

m o :  

cc: 
Subject: Re: ECR-010.xls 

Mike: 

This change request does not seem to affect the design of the landfill 
itself. We “verbally” approved the request with this email and will 
sign off at this week’s OLF Progress Meeting. 

Carl 

>>> “Keating, Michael“ <Michael.Keating@rfets.gov> 07/07/05 04:13PM 

Please review. We need to relocate this access road prior to 
constructing the east channel at the OLF to allow access into the South 
Buffer Zone. We want to start this work on Monday. NOTE: The access road 
is not part of the design. 

>>> 

<<ECR-Ol O.X~S>> 



, 

REPLY REQUIRED BY 7/29/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

ENGINEERING CHANGE REQUEST 

0 PROJECT Cover Original Landfill ECR NO. 01 1 
JOB NUMBER TO113090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 7/26/2005 

REPLY DATE 7/27/2005 

POTENTIAL IMPACT 
NOTICE 
X SCHEDULE 
X LABOR 
X MATERIAL 

TO Randy Thompson COMPANY Eart h-Tec h 
SUBJECT Diversion berm height LOCATION Rocky Flats OLF 
DRAWING NO. 51788-012A, Detail 1 SPEC. NO. NIA 

CHANGE REQUESTED 
The height of each diversion berm has been specified in the drawings to be 3 feet as measured from the 
top-of-cover to the top-of-berm. Because of the 18% grade on the cover, this results in a 2-foot V-ditch 
depth on the uphill side of the berm. However, the required V-ditch depth was determined in the Design 
Analysis to be a minimum of 3 feet deep. Constructing a berm large enough to hold 3 feet of depth on the 
uphill side of an 18% grade would require it to be 4.5 feet high and would more than double the volume of 
material required. In addition, there are areas where the diversion berms must be "field fit". Please clarify 
acceptable slopes in these areas. 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 
As discussed in the attached analysis. it is acceptable to construct the diversion berms in accordance with 
Drawing 12A so long as the slope is between 2-5%. Constructing the diversion berms with a slope of 2% 
allows for 4 inches (0.33 feet) of freeboard. If future settling occurs and the slopes are decreased, the 
diversion berms still have the capacity to handle the 1000-year 24-hour storm event. Beyond a 5% slope, 
the freeboard capacity increases but the proposed temporary erosion control (NAG C125) is not sufficient. 

The Design Team recommends that during the monitoring and maintenance period at the Orignal Landfill, 
all diversion berms be inspected for evidence settlement or sloughing which would affect the freeboard 



ENGINEERING CHANGE REQUEST 011 
(REVISION 1) 

DIVERSION BERM CONSTRUCTION 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ACCELERATED ACTION DESIGN FOR THE ORIGINAL LANDFILL 

AUGUST 11,2005 

Prepared by: 

Earth Tech, Inc. 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 80111 

(303) 694-6660 

This calculation was performed by Earth Tech, Inc. Although each sheet composing this calculation may or 
may not be initialed, it has nonetheless been reviewed and checked. 

Prepared By: 

Checked By: 

Approved By: 

RA Date: 8/11/05 

SP Date: 8/11/05 

RT Date: 8/11/05 



E A R T H -  T E C H  3 

Diversion Berm Slope 

I .3% 

2.0% 
5 .o% 

J tm WTF.WM.YX+U 2 :-I : i:v\b**‘.-’ Sheet 1 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 1 1 

Project: WETS - Oripinal Landfill Accelerated Action 

Subject: Landfiil Engineering - ECR-0 1 1 

By: R A  Date: 8/1 1/05 Chk By: SP Date: 811 1/05 App By: RT Date : 8/1 1/05 

Project No. 57378.6040 Date: 8/11/05 

Flow Depth Erosion 
(1000 Year) 

1.98 feet Stable-Assumed since slope 

1.79 feet Stable-See Appendix D 
1.44 feet Stable 

is less than 2% 

1.0 INTRODUCTLON 

Engineering change request (ECR) 01 1 discusses the height of the Original Landfill diversion berms. Surface 
water calculations in Appendix D of the Final Design specify a diversion berm flow depth of 3 feet based on a 
peak flow-depth of 1.67 feet and one foot of freeboard. Design drawing 12A shows the berm height at 3 feet 
which, due to the 18% grade of the cover, results in a channel depth of 2 feet. A 2-foot channel depth will 
therefore have 0.33 feet or 4 inches of freeboard. ECR-0 I 1 requests clarification as to whether the berms should 
be built in accordance with Design Drawing 12A or heightened. 

In ideal conditions, 4 inches of freeboard is acceptable assuming the diversion berms are placed at 2%. Due to 
potential settlement and “field fitting” of the diversion berms, the slopes will vary. To determine if 4 inches of 
freeboard is acceptable assuming varying slopes, a sensitivity analysis was conducted using varying diversion 
berm flow line slopes. 

2.0 D’MRSION BERM FREEBOARD SENSITIVITY ANALYSIS 

To conduct the sensitivity analysis, the SEDCAD models from Appendix D of the Final Design were modified by 
adjusting the slope input. Flatter slopes will slow down the flow and result in a greater flow depth. Steeper 
slopes will result in lesser flow depths but greater erosion. Therefore, the maximum flow depth was determined 
with the use of NAG software similar to Appendix D. For conservative purposes, the model from the diversion 
berm with the greatest peak flow (the east diversion berms) was used. The SEDCAD and NAG results are 
attached and summarized in the table below: 

The results show that the freeboard and erosion control is sufficient as shown in Drawing 12A so long as the 
slopes of the diversion berms are between 1.3% and 5.0%. Any areas where the berms need to be “field fit” shall 
not be greater than 5.0% or less than 2.0% to allow for freeboard. 

3.0 SETTLING 

The sensitivity analysis shows that a freeboard based on the 1,000 year event of 4 inches is sufficient so long as 
the diversion berms are placed at 1.3-5%. To further evaluate the freeboard capacity, potential settling of the 
cover system was analyzed which may modify the diversion berm slopes. Settlement rates from Appendix B of 
the Final Design were used and for purposes of this analysis, points B and E from appendix B were used since 
they are closest to following the line of a diversion berm (see attached figure). The distance between these points 
is assumed to be 200 feet and for purposes of this calculation, the slope is assumed to be 2% (slope of a diversion 



E A R T H -  T E C H  3 
Sheet 2 A *U +dTTRb\:.'%W : Ul I U I U v W l V  

5575 DTC Parkway. Suite 200 
Englewood. Colorado 80 I I I 

Project: WETS - Original Landfill Accelerated Action 

Subject: Landfill Engineering - ECR-011 
By: RA Date: 811 1/05 ChkBy: SP Date: 811 1/05 App By: RT Date: 8/1 1/05 

Project No. 57378.6040 

berm). Total settlement for points B and E was calculated in Appendix C (Table B-5) at 2.54 and 1.34 feet 
respectively. The following revised slopes were calculated based on total and differential settlement. 

I Settlement I Revised SIoDe I 
I Total (both B and E settling) I 1.4% I V r  I 

Differential (B only settling) 
Differential (E onlv settling) 

I 0.73% 
I 2.7% 

These revised slopes are acceptable for the following reason: 

The diversion berms were sized based on the flow depth that will occur towards the end of the diversion berm 
flow length or when the entire watershed is contributing. This means that the flow depth upstream would be less 
since less of the watershed is contributing (see attached figure). The critical revised slope calculated is 0.73% 
since it is outside the 1.3-5% range determined above. This slope was calculated based o n  settlement between 
points B and E which are within the limit of waste and are located in the upstream portion of the diversion berm 
where the flow depth requirement is less. Points B and E were used because there is borehole data available to 
support a more detailed differential settlement evaluation. Assuming this differential settlement occurs and the 
slope changes to 0.73% between points B and E (this represent maximum settlement at point B and ZER 
settlement at point E), the watershed that feeds the diversion berm is 1.0 acres. As shown in the attache %I 
SEDCAD reports, the resultant flow depth for a I-acre watershed from the 1,000-year 24-hour event is 1.85 feet 
and therefore the design flow depth is suffrcient. 

All diversion berms terminate outside the limit of waste where the differential settlement will not be as extreme as 
areas within the limit of waste. To evaluate this, use the settlement at point E which is a typical point near the 
edge of the waste and a diversion berm termination point (see attached figure). The distance between these points 
is 320 feet but assume 200 feet for conservative purposes. If point E settles 1-34 feet, and the termination point of 
the diversion berm does not, the resulting slope is 1.33% or within the acceptable range. 

3.1 CONCLUSIONS 

The diversion berm flow depth shown on Drawing 12A is acceptable for installation so long as the diversion 
berms are placed between 2% and 5%. In the long term, slopes can be reduced due to differential settling and still 
have sufficient freeboard to handle the 1,000-year storm event. However, monitoring for differential settlement 
resulting in unacceptable diversion berm slopes must be included in the monitoring and maintenance plan. 

L: \work\S 73 781 Work\OLF\Construction\ECR\ECROl I \Revision\ECR-OI 1 Revisionl.doc 
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Structure #l Wmetated Channeo 

mbili Stability 
aaa 0 w/o Qass D w/ 
Freeboard h-eebosd 

Design Dixharge: 19.46 ds 
Depth: 1.33 ft 1.35 ft 

Top Width: 11.46 ft 11.64 ft 

Velodty: 2.55 fps 

X-Section Area: 7.64 4 ft 
Hydraulic Radius: 0.649 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 
8 

capacity capacity 
Uass B w/o a* B w/ 
Frfyboard Freeboard 

19.46 ds 
I1.98ftJ 2.00 f t  

16.99 ft 17.17 ft 

1.16 fps 

16.79 sq ft 

0.962 I 

I .. . 

I 
\---, , 

3.0: 1 5.6: 1 1.3 D,BI 0.02 I 5.0 

Roughness Coeff int:  0.0500 

Vegetated Channel Results: 

0.1427 
I FroudeNum&r: 0.55 I o:21 I 

. 

Filename: East 4 berms no sedscrl Printed 07-29-2005 



Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right ~ m ~ & ~  
Sidedope Sideslope Slope (YO) 

Ratio &ti0 

3.0:l 5.6: 1 2.0 D, 

Freeboard Freeboard Freeboard urnmng 
Mult x Velocity o w  (fps) Depth (ft) Ya of oepth 

0.21 5.0 

Vegetated Channel Results: 

Velodty: 3.06 fps 

X-Section Area: 6.37 sq ft 
Hydraulic Radius: 0.593 

1.42 fps 

13.73 sq ft 
0.870 

Froude Numbgr: 0.69 
Roughness Coefficient: 0.0486 

Filename: East 4 berms no sed.sc4 Printed 07-29-2005 

0.26 
0.1354 



SEDCAD 4 for Windows 
Cm-ht l a 0 1  Da-li I C4wuah 

Left Right ~ & m ~  
Ratio Ratio 

S i o p e  Sidedope slope(o/~) sasses 

3.0: 1 5.6: 1 5.0 0, B 

Structure 
Stmdure #1 (Veoetated Cbannef) 

Triangular Vegetated Channel Inputs: 

Freeboard urniting 
Mult x Velocity 

Freeboard Freeboard 

&Pth(ft) OJoOfDepth pm) (fps) 

0.56 5.0 

Stability Stability 

CY+is~D w/o a= o W/ 
Freeboard Freeboard 

Oesign Discharge: 19.46 ds 
Depth: 1.00 ft 1.56 ft 

Top Width: 8.63 ft 13.44 ft 

capadtv Qpadty 

F-mbO+ Freeboard 
b. B w/o C k s B w /  

19.46 ds 
2.00 ft 

12.40 ft 17.22 ft 

Velodty: 4.50 fps 

X-Section Area: 4.33 sq ft 

I Hvdraulic Radius: 0.488 

2.18 fps 

8.94 sa ft I 

I 0.702 1 
I fio&.~urntq: 1.12 

I Roughness coeffident: 0.0458 

0.45 

0.1209 

. 

Filename: East 4 berms no sed.sc4 Printed 07-29-2005 
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BEND RESULTS 

I I I I 

UNER RESULTS 

/- 

s = a m  

3 0  

Not to Scale 



SEDCAD 4 for Windows 
C-rinht (OOP Damn13 I -Ih 

Depth: 1.15 ft 1.30 R 
Top Width: 9.90 ft 11.19 ft 

Velocity: 1.37 fps 
X - W o n  Area: 5.70 sq ft 

Hydraulic Radius: 0.561 

Fmude Number: 0.32 

Roughness Coeffiient: 0.0632 

Structure Detail: 
Structure #I Weqetated Channel) 

Triangular Vegetated Channel Inputs: 

Material: Grass mixture 

1pXXi 2.00 ft 

15.88 ft 17.17 ft 

0.53 fps 

14.65 sq R 
0.899 

0.10 

0.2230 

i Freeboard i urn&ing 
Velocity 

Left Right Retardance I Freeboard Freeboard I S E p e  Sideslope Slope ( O h )  
Ratio Classes 1 Depth (ft) YO of Depth 

I 3.0: 1 5.6: 1 0.7 D, B 0.15 I 5.0 

Filename: ECRl1 Revise.sc4 Printed 08-1 1-2005 
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ENGINEERING CHANGE REQUEST 

' PROjECT Cover Original Landfill ECR NO. 01 2 
JOB NUMBER TO113090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 8/11/2005 I 

REPLY REQUIRED BY 8/12/2005 

REPLY DATE 8/19/2005 0 

POTENTIAL IMPACT 
NOTICE 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT SeeD under diversion berm 3 LOCATION Rockv Flats OLF 
DRAWNG NO. 51788-01 1 SPEC. NO. 

CHANGE REQUESTED 
A seep has developed in the footprint of diversion berm 3. Please advise a drain design. 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
DEVELOP IF REPLY IS NOT RECEIVED BY ABOVE DATE 3 ONTRACT EP SIGNATURE 

' - SCHEDULE 
X LABOR 
X MATERIAL 
- NO IMPACT 
- OTHER 

INFORMATION TO CONTRACTOR 

I RESPONSE TO CHANGE REQUEST 

The seep underneath diversion berm 3 may undermine the integrity of the berm, so the water 
must be drained away from the berm. Because of the seep's proximity to the buttress, the 
design team recommends draining the water into the buttress drain rock layer, which is 
designed to handle subsurface flows. Please see the attached design for a T-shaped trench 
partially filled with 6" riprap wrapped in geotextile to capture the water from the seep and 
drain it into the buttress drain rock. A plan view of the T-trench drain is presented in Drawing 
9 (Issue 2). A cross-section detail of the trench is presented in Detail 5 on Drawing 12A (Issue 

During construction, conduct an as-built survey of A) the extent of the wet spot prior to trench 
excavation, B) the trench end points and intersections, C) the bottom-of-trench elevations 
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ENGINEERING CHANGE REQUEST 

REPLY REQUIRED BY 9/7/2005 

A DELAY IN THE PROGRESS OF THE PROJECT COULD 
LOP IF REPLY IS NOT RECEIVED BY ABOVE DATE. 

PROJECT Cover Orlglnal Landfill. ECR NO. 13 
JOB NUMBER T0113090 PAGE 1 OF 1 
LOCATION RFETS ECR DATE 9/7/2005 

REPLY DATE 9/7/2005 

POTENTIAL IMPACT 
NOTICE 
X SCHEDULE 
x LABOR 
X MATERIAL 

TO Randy Thompson COMPANY Earth-Tech 
SUBJECT Seep # 7 LOCATION Rocky Flats OLF 

s DRAWING NO. 51788-008 SPEC. NO. 

' CHANGE REQUESTED 

Based on the CDPHE request to remediate seep # 7due to the potential instability of berm 3 and berm 7. 
KH proposes to install a subsurface drain into the buttress drain rock similar to ECR #12. 
Drain rock will be wrapped in non woven geotextile and placed to drain the seep into the buttress drain 

INFORMATION TO CONTRACTOR 

RESPONSE TO CHANGE REQUEST 
l6ased on the CDPHE and EPA directive to construct an underdrain feature to remediate Seep #7 
(between berm 3 and berm 7). Earth Tech proposes a design similar to the drain constructedfor Seep 
#3 documented in ECR-012. A T-shaped trench partially filled with drain rock wrapped in geotextile wil 
capture the water f m  the seep and drain it into the buttress drain rock. A plan view of the T-trench 
drain is presented in the attached drawing. A cross-section detail of the trench is presented in Detail 5 
on Drawing 12A (Issue 2). The only differences between this drain for Seep #7 and the drain for Seep 
#3 are the location and the drain material. A one-foot deep lift of washed 1.5(-) drain rock will be used 
for Seep #7. Drain rock will handle the flow requirements without overly straining the geotextile. 

During construction, conduct an as-built survey of 4) the extent of the wet spot prior to trench 
excavation, B) the trench end points and intersections, C) the bottom-of-trench elevations every 10, 
and 0) the top-of-drain-rock elevations every 10. 


